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ITpunoxenue Ne
K OCHOBHOW 00pa30BaTesIbHOM
MporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHus

Pabouas nporpamma npeamera «MaTeMaTuKa»
7-9 xnaccsl
ba3oBbIi1 ypOBEHD



B o6mieo0pazoBarensHbIX opranuzanusx benropojackoii obmactu ¢ 1 cenTsops 2016 roma mareMaTka U3ydaercst Kak mpeamer «Marematukay. B
7-9 knacce npeamer «MareMaTHKay u3ydaercs Ha 0a30BOM ypOBHE, KOTOPBIN BKIIFOUAET B ce0sl M3yUEHHUE IBYX TUCIMIUINH «Anredpa» u « eoMeTpus».

Pabouass mporpamma mo MareMaTHKE pealn3yeTcs Ha OCHOBE aBTOPCKOU mporpaMmel mmo anredpe H.I.Menmrok, (Anredpa. Pabouune nmporpamMmei.
[Tpenmernas nmuaus ydeOnukoB FO.H.MaxkaperueBa u ap.. 7-9knaccel, 2014r) aBropckoit nmporpammsl o reomeTpun.JI.C.Aranacsa.(CO0pHUK pabounx
porpamM Jyist yuurtesieid oomeoOpa3zoBaTenbHbIX opranu3anuii coct.. T.A.bypmuctposa, M.:IIpocsemenne 2014 r.)

Cornacno yue6Homy miiany MbOY «COIll c.Bonokonoska YepHsiHckoro paiioHa benropoackoit 06iactuy» Ha U3y4eHHE MaTEeMAaTUKU OTBOJIUTCS:

7 knacc — 5 gacoB B Henenmto. Anreopa 120 g, 'eomerpust 50 u Beero 170 wacos
8 xiacc — Suaca B Hezenro. Anredpa 102 4, 'eomerpust 68 4. Beero 170 gacos

9 knacc — 5 yacoB B Henemo. Anredpa 102 4, 'eomerpus 68 4. Beero 170 gacos
Bcero 510 41 3a Tpu rosa oOyueHus.



INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS JUCHUIIJINHBI AJITEBPA

PAIITMOHAJIBHBIE YU CJIA

OOyuaromuiicss HayuYuTCs:
1) moHIMAaTh 0COOEHHOCTH JAECATUIHON CUCTEMBI CUMCIICHUS,
2) BIaJeTh MOHATHSIMH, CBSI3aHHBIMU C JISTUMOCTBIO HATYPATbHBIX YHCET;
3) BeIpaXkaTh YMCIIA B SKBHBAJICHTHBIX JopMax, BEIOMpasi HanOoJiee TOIXOISIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CHUTYAIlUH;
4) cpaBHUBATh U YIOPSAAOYUBATH PAllUOHAIILHBIE YHCIA;
5) BBITIOTHSTH BBIYUCIICHUS C PAIlMOHATLHBIMH YUCIIAMH, COYETasl YCTHBIE M MMUCbMEHHBIC MPUEMBI BRIYUCIICHUN, TPUMEHAThH KAJIBKYISITOP;
6) UCTIONB30BATh MOHSATHS M YMCHHSI, CBSI3aHHBIC C MPOMOPIIHOHATBHOCTHIO BEIMUUH, MMPOIIEHTAMHU B XOJI¢ PEIICHUS MAaTEMaTHUECKUX 3a/1ad U 3a]1a4 U3
CMEXXHBIX ITPEIMETOB, BBITIOJIHATH HECIIOKHBIE MPAKTUICCKHE PACUETHI.

OO0yuaromuiicst noyuum 603MOHCHOCHLb:
7) no3HakomMumscs ¢ NO3SUYUOHHBIMU CUCIEMAMU CHUCTIEHUS C OCHOBAHUAMU, omaudHbiMu om 10;
8) yenyoums u pazeume npedcmagieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX OeNUMOCTIU;
9) Hayuumvca ucnonvzoeams nPUEMBL, PAYUOHATUSUPYIOUWUE BLIYUCTEHUS, NPUOOPECU NPUBLIYKY KOHMPOIUPOBAMb GbIYUCTIEHUS, 8b10UPAs NOOX0OAWUL
ons cumyayuu cnocoo.
JEUCTBUTEJBHBIE UNCJIA
OOyyaromuiicss HayuYuTCs:
1) ucronib30BaTh HAYATBHBIC TTPEJICTABICHHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCET;
2) BIaAeTh MOHATHEM KBAJIPATHOTO KOPHSI, IPUMEHSITh €0 B BEIYHCIICHUSIX.
OO0yuaromuiicst noyuum 603MOHCHOCHLb:
3) pazéumv npeocmasnenue O uucie U YUCIOBbIX CUCMEMAX OM HAMYPATbHBIX 00 OelCMEUMENbHbIX YUCel, O POaU BbIYUCTIEHUN 6 YeN08eYecKOol
npakmuxe,
4) pazeumo u yenyoums 3HaAHUs 0 0eCAMUYHOU 3aNUCU OelICMBUMEIbHBIX YUcel (nepuoduyeckue u Henepuooudeckue opoou).
MN3MEPEHUS, TIPUBJINKEHUSA, OLIEHKHA
OOyuaromuiicss HayuYuTCs:
1) ucrosib30BaTh B XO/€ PEIICHUS 33]1a4 AJIEMEHTAPHBIC MTPEICTABIICHIS, CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHUSIMHA BEJTHYHH.
OO0yuarouuiicst noyuum 603MOHCHOCHLb:
2) nouamsv, 4mMo 4UCIO8ble OaHHble, KOMOpble UCNONb3VIOMCS O XAPAKMEPUCUKU 00BEKMOE8 OKPYHCAIOUie2o0 Mupd, ABIAI0MCA NpeumyuecmeeHHo
NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUINCEHHBIX 3HAYEHUL, COOePHCAUUXCA 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MOICHO CYOUMb O NOSPEUHOCmU
NPUOIUIHCEHUSL,
3) nonsams, umo nocpeuwHoCcmy pe3yTbmama bl4UCIeHUL OOAHCHA ObIMb COUBMEPUMA C NOSPEUIHOCBIO UCXOOHBIX OAHHBIX.
AJITEBPANYECKHUE BbIPA’KEHUSA
OOyuaromuiicss HayuYuTCs:
1) BmageTh MOHATHSIME «TOXECTBO», «TOXKIAECTBEHHOE MPEOOPa30BaAHKEy, PEIIaTh 3a/Ia4H, COIeprKaliine OyKBeHHBIC JaHHbBIS; paboTaTh ¢ popmynamu;



2) BBITIOJTHATH TIPe0Opa30BaHUs BRIPAKCHHI, COJIEPIKAIINX CTEIICHHU C IeJIBIMH MTOKA3aTeIsIMU U KBaIpaTHbIE KOPHU;

3) BBINOJHATH TOXKJIECTBEHHBIC NPEOOPA30BAHUS PANMOHAIBHBIX BBIPAKEHUI HA OCHOBE MPABWJI JCUCTBUN HAJ MHOTOWICHAMHU H aJreOpanvecKUMH
IpOOsSIMHU;

4) BBINOJIHATH Pa3JI0KEHNE MHOTOUJIEHOB HA MHOXKHUTEIIH.

OO0yuarouuiicst noyuum 603MOHCHOCHLb:

5) Hayuumb s 8bINOIHAMb MHO20UWA208bLE NPE0OPA3Z0BAHUS PAYUOHATLHBIX 8bIPANHCEHUL, NPUMEHSS, WUPOKULL HAOOP COCOO08 U NPUEMOS,

6) npumenamv modxxcoecmeennvie nNpeobpaz06aHus Ol peuleHus 3a0ad U3 PAa3IUYHLIX  pazoenos Kypca (Hanpumep, Ons  HAXOHCOEHUs
Haubo1bue20/HauUMeHbULe20 3HAUEHUS BbIPANCEHUS).

8 Kuace

MN3MEPEHUS, TIPUBJINKEHUSA, OLIEHKHA

OOyyaromuiicss HayuYuTCs:

1) ucrosib30BaTh B XO/€ PEIICHUS 33]1a4 AJIEMEHTaPHbBIC TIPEICTABJICHHUS, CBSI3aHHBIE ¢ TPUOIKEHHBIMY 3HAUCHUSIMH BEITUYHH.

OO0yuarouuiicst noyuum 603MOHCHOCHLb:

2) nouamv, 4mMo HUCIO8ble OaHHble, KOMOpble UCNONb3VIOMCS O XAPAKMEPUCUKU 00BEeKMO8 OKPYHCAIOUie2o0 MUupd, SA6IAI0Mmcs npeumyuecmeeHHo
NPUOTUINCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAUCHUU, COOEPHCAUUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MOJICHO CYOUMb O NO2PEeUtHOCmuU
NPUOIUIHCEHUSL,

3) nonsams, umo nocpeutHoCcmy pe3yIbmama bl4UCIeHUL OOANCHA ObIMb COUBMEPUMA C NOZPEUHOCTIBIO UCXOOHBIX OAHHbIX.

AJITEBPANYECKHUE BbIPA’KEHUSA

OOyyaromuiicss HayuYuTCs:

1) BageTh MOHITHIIMH «TOXIECTBO», «TOXKJIECTBEHHOE MPEOOPA30BAHKEY, PEIIaTh 3a/Ia4H, COIeprKaliiue OyKBEHHBIE JaHHbIC;, paboTaTh ¢ (hopmynaMu;

2) BBITIOJTHATH TIPe0Opa30BaHUs BRIPAKCHHMN, COJIEPKAIINX CTETICHHU C IEJIBIMH MTOKA3aTeIsIMU U KBaJpaTHbIC KOPHH,

3) BBINIOJHATH TOXKJIECTBEHHBIC MPEOOPA30BaAHUS PANMOHAIBHBIX BHIPAXEHUM HAa OCHOBE TPABHJI JEHCTBUN HAJ MHOTOWICHAMH U alreOpandecKuMu
IpOOsIMHU;

4) BBINOJIHATH PA3JI0KEHNE MHOTOUJIEHOB HA MHOXKHUTEIIH.

OO0yuarouuiicst noyuum 603MOHCHOCHLb:

5) Hayuumuscs 8bINOIHAMb MHO20UWAL08bLE NPE0OPA3Z0BAHUS PAYUOHATLHBIX 8bIPANHCEHULL, NPUMEHSS WUPOKUL HAOOp cnocob608 u NPUEMos;

6) npumenamv modxxcoecmeennvie nNpeobpazo0e6aHus Ol peuleHus 3a0ad U3 PAa3IUYHLIX  paz0enos Kypca (Hanpumep, Ons  HAXOHCOEHUs
Haubo1bue20/HauMeHbULe20 3HAUEHUS BbIPANHCEHUSL).

OCHOBHBIE IOHATHUSA. YACJIOBBIE @ YHKIINHN

OOyyaromuiicss HayuYuTCs:

1) moHMMATP ¥ UCTIOIH30BaTh PYHKIIMOHAIBHBIE TIOHSATHUS U SI3bIK (TEPMHHBI, CAMBOJIMYECKUE 0003HAYCHHUS );

2) cTpouTh TpaduKh IEMEHTAPHBIX (DYHKITUH; UCCIIeIOBAaTh CBOMCTBA YUCIOBBIX (DYHKITMI HA OCHOBE M3YUEHUS MOBEICHUS UX TPAPHUKOB;

3) nmoHmMarh QYHKIHIO KaK BaXXHEHIIYI0O MAaTEeMAaTHYECKYI0 MOJIENb JUIsl ONHCAHHUS MPOIECCOB M SBICHUM OKPYXKAIOMIETO MHUpPA, NPHUMEHSTH
(G YHKIIMOHATBHBIN S3BIK JUIS OTTUCAHMSI U UCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PM3MUECKUMU BETUINHAMMU.



OO0yuaromuiicst noyuum 603mMOHCHOCH b HAYUUMbCA:

4) npoooums uccie008anus, CéA3aHHbIE C U3YUEHUeM C8OUCME (YYHKYUL, 8 MOM HYUCTIe C UCNOIb308AHUEM KOMNbIOMeEPd, HA OCHO8E 2PpAPUKO8 U3YYEHHBIX
@yHKyull cmpoums bonee CroxcHvle 2papuKu (KyCcoUHO-3a0aHHble, C «BbIKOJOMbIMUY MOUYKAMU U M. N.);

5) ucnonvzosamv hyHKYUOHATbHBIE NPEOCMABTIEHUS U CEOUCBA DYHKYULL OISl peUeHUss MameMamuiecKux 3a0ay u3z paziudHulx pazoenos Kypcd.
YPABHEHUSA

OOyyaromuiicss HayuYuTCs:

1) pemate OCHOBHBIE BU/Ibl PAlIMOHAIBHBIX YPABHEHUN C OJTHOW IEPEMEHHOM, CUCTEMBI ABYX YPaBHEHHH C ByMs IEPEMEHHBIMY;

2) NOHMMAaTh YpaBHEHHE KaK BaXXHEHIIIYI0 MaTEMAaTHUECKYIO MOJIENb /ISl ONMCAHUS U U3Y4YE€HUS pa3HOOOPa3HBIX peaIbHBIX CUTYallui, pelaTh TEKCTOBbIE
3a/1auu aNreOpandeckuM METOJIOM;

3) npuUMeHATh rpadpuuecKue NpeaCTaBICHUS Ul UCCIIE0OBaHNs YpaBHEHNH, UCCIIEOBAHMS U PEIICHUS] CUCTEM YPaBHEHUH € JBYMs [IEPEMEHHBIMHU.
OO0yuarouuiicst noyuum 603MOHCHOCHLb:

4) oenademsv cneyuanoHbIMUu NPUEMAMU PeUulenUs YPAGHEHUI U CUCIEM YPAGHEHU, YEEPEHHO NPUMEHAMb annapam ypasHeHull

07151 peutenust pazHooOPA3HbIX 3a0ad U3 MAMEMAMUKU, CMENCHBIX NPeOMEemOos, NPAKMUKU,

5) npumensamo epaguueckue npedcmasienus Oisi UCCIeO08AHUSL YPAGHEHUL, CUCTEM YPABHEHU, COOepICaAuUx OYKeeHHble KOIphuyueHmul.

9 kacc

HEPABEHCTBA

BpInycKkHUK HAY4YHTCSH:

1) moHMMaTh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHHEM HEPAaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

2) pemiarh JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C ONOPON Ha rpauyecKue NpeaCcTaBICHUs;

3) NpUMEHATH anmnapar HEPABEHCTB JUIsl PEIICHNUs 3aad U3 pa3IMuHbIX pa3/ieloB Kypca.

BbINyCKHUK noiyuum 603moxicHocms HAYyUUMbCA:

4) pasnoobpazHvlM  npuémam  O00KA3amenbCmea HepaseHCcms, VBEPEeHHO NPUMEHAMb annapam HepageHcme Ol peuleHus pa3Ho0OpaA3HLIX
MamemMamuyecKux 3a0a4 U 3a0a4 U3 CMeHCHbIX NPeoMemos, NpaKmuKu,

5) npumenamo epaghuueckue npedcmagnieHus 01 UCCLe008AHUSL HEPABEHCNE, CUCEM HEPABEHCME, CO0EPAHCAUUX DYKEEHHbIE KOIPDPUyUeHMbL.
OCHOBHBIE TIOHATHUSA. YACJIOBBIE @ YHKIINN

BhInycKkHUK HAY4YHTCSH:

1) noHUMAaTh U HCIIOIE30BaTh (PYHKIIMOHAIBHBIC TIOHATHA U S3bIK (TEPMUHBI, CHMBOJIMUYECKUE 0003HAYEHUS);

2) cTpouTh TpaduKH AEMEHTAPHBIX (DYHKIINIA; UCCIIE0BATh CBOMCTBA YMCIOBBIX (DYHKITUI Ha OCHOBE M3YUEHHSI TOBEICHUS HX Ipa(uKoB;

3) noHuMarh (QYHKIMIO Kak BaXHEHIIyI0 MaTeMaTHYECKyH0 MOJIeNb JUIsl ONMCAHMS MPOLECCOB M SBICHUM OKPYXKaloOIIero MUpa, NPUMEHSTh
(GYHKIMOHATBHBIHN SI3BIK IS OTIMCAHMSI U KCCIIEIOBAHMUS 3aBUCHMO CTEH MeX Ty (PU3NIECKUMHU BEITMYMHAMH.

BbIyCKHUK noiyuum 603moixicHocms HAYyUUMbCA:

4) npoooums uccie008anus, CéA3aHHbIe C U3YUeHUeM C8OUCME YYHKYUL, 8 MOM HYUCTIe C UCNOIb308AHUEM KOMNbIOMeEPd, HA OCHO8e 2PpAPUKO8 U3YYEHHBIX
@yHKyull cmpoums bonee CroxcHble epapuKu (KyCcouHO-3a0aHHble, C «BbIKOJOMbIMUY MOUYKAMU U M. N.);

5) ucnonvzosamv hyHKYUOHATbHBIE NPEOCMABTIEHUS U CEOUCBA YHKYULL OISl peUeHUss MameMamuiecKux 3a0ay U3z paziuiHulx pazoenos Kypca.



YUCJIOBBIE ITOCJIEJOBATEJBHOCTH

BpInycKkHUK HAY4YHTCSH:

1) HOHUMATP U HCIIOJIB30BATh S3BIK MOCIEIOBATEIBHOCTEN (TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHHUS);

2) npuMeHATH (OPMYJbI, CBSA3aHHBIE C apU(PMETHUIECKOW M TCOMETPHUYECKON MPOrpeccHsMHU, U ammapaT, cHOPMUPOBAHHBIA TPU HIYyUCHHUH IPYTHX
pa3aenoB Kypca, K peLeHUIO 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAIbHOM KU3HU.

Boinycknuk nonyuum 603M00CHOCHb HAYYUMbBCA:

3) pewiams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM QOPMYI N-20 YNeHA U CYMMbl NEPBbIX N YIeHO8 apUPMemuiecKoll U 2e0MempuiecKoll npoepeccul,
NPUMEHSISL NPU IMOM aNNapam ypasHeHuul U HepaseHcms,

4) nonumams apupmemuyecKkyio u 2eoMempudecKyro npoepeccu Kax QYHKYUU HamypaibHo20 apeyMeHma, Ce:A3bl8amb apUuphmemuiecKyro npoepeccuio ¢
JIUHEUHBIM POCTOM, 2E0OMEMPUUECKYIO — C IKCHOHEHYUATbHBIM POCTIOM.

OIMUCATEJIBHASA CTATUCTUKA

BbInycKHHMK Hay4UTCs UCTIOIB30BATH MPOCTEHININE CIIOCOOBI MMPEICTABICHUS M aHAIN3a CTATUCTHYECKUX JTaHHBIX.

BbIyCKHUK nonyuum 603MOdCHOCMb npuobpecmu NepeoHAYAIbHbIU ONbIM OpP2aHU3AYUU cOOPA OAHHBIX NPU NPOGEOeHUU ONpocd O00WEeCmBeHHO20
MHEHUsl, OCYWeCmEIsAImb UX AHAIU3, NPEOCMAsIAmy pe3yibmamsl Onpocad 6 8ude mabauysl, OUASPAMMbI.

CIIVYAHHBIE COBBITHA H BEPOATHOCTh

BbIyCKHUK Hayyumcs Haxooums OmMHOCUMENbHYIO YACMOMY U 8€POSMHOCHb CIYYAUHO20 COObIMUA.

BbIyCKHUK nonyuum 603MOMCHOCMb npuobpecmu Onvlm NPO8eOeHUsl CAVYAUHLIX SKCNEPUMEHMO8, 6 MOM YUcCle C HOMOWbIO KOMHbIOMEPHO2O
MOOenUpoB8aHus, UHmepnpemayu ux pe3yibmamos.

KOMBHHATOPHKA

BbINYCKHUK Hayuumcs peuams KOMOUHAMOPHbLE 3a0a4l HA HAX0HCOeHUe YUCIA 00beKMOo8 Uil KOMOUHAYULL.

Buinycknuk noayuum 603MOMCHOCMb HAYYUMbCA HEKOMOPLIM CReYUATbHBIM NPUEMAM PeUeHUsi KOMOUHAMOPHBIX 3a0a.



INVIAHUPYEMBIE PE3YJIBTATBHI U3YUEHUSA JUCHUIIJIMHBI TEOMETPUSA
Harusiinas reomerpusi
BrinyckHUK HayuuTes:
1) pacro3HaBaTh Ha YepTexax, pUCYHKaX, MOJICIAX U B OKPYXKAIOIIEM MUPE TIOCKHE M IPOCTPAHCTBEHHBIE T€OMETPUYIECKUE (DUTYPHI;
2) pacro3HaBaTh pa3BEPTKH KyOa, MPsIMOYTOJILHOTO MapaslieNienuIe1a, TpaBUiIbHON MHpaMUIbl, HWIHHIPA U KOHYCA,
3) ompenensATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (GPUTYpHI TMHEHHBIE pa3Mephl caMoi (PUTYpBI 1 HA000POT;
4) BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO Napajjiesienunea.
Buinycknux noayuum 603moxicHocmy:
5) eviuucnamb 00bEMBL NPOCMPAHCIBEHHBIX 2€OMEMPUYECKUX ueyp, COCMABNIEHHbIX U3 NPAMOY2OIbHbIX NAPALLeNenunedos;
6) yenyoums u pazeums npedcmaesieHus 0 NPOCMpPAHCMBEHHbIX 2e0Mempudeckux Quaypax,
NPUMEHAMb NOHAMUE PA3EEPMKU OJISl bINONHEHUS NPAKMUYECKUX PACYEMO8.
I'eomerpuyeckue purypol
BeinyckHUK HayuuTes:
1) moJB30BATHCS SA3BIKOM F€OMETPHH ISl OTIMCAHUS IPEMETOB OKPYKAIOIIETO MUPA ¥ UX B3aUMHOTO PaCIIOJIOKEHHS,
2) pacmo3HaBaTh U M300pakaTh Ha YEPTEKAX U PUCYHKAX TeOMeTpudeckue QUTyphl U X KOHPHUTYpaIlnuu;
3) HaxoJIuTh 3HAYEHUS JJIMH JMHEHHBIX 3JIEMEHTOB (UTYp U UX OTHOLIEHMS, rpaJycHyt0 Mepy yrioB oT 0 1o 180°, mpumMeHss onpeneneHusi, CBONCTBA U
MpU3HAKK QUTYP U UX DIIEMEHTOB,0THOIIEHHUs (GUTYp (PaBEHCTBO, 110100Me, CAMMETPUH, IOBOPOT, MapaJUIEIbHBINA TIEPEHOC);
4) omepupoBaTh Ha 6a30BOM ypOBHE NOHSATHIMH F€OMETPHUECKUX QUTYD;
5) omepupoBaTh C HAYaJbHBIMU TIOHSTHSIMH TPUTOHOMETPHU M BBITOJIHATH DJIEMEHTAPHBIC OIepanuu Haja (YHKIUSMHU YIIIOB;
6) pemarh 3aJaud Ha JI0KAa3aTeNbCTBO, ONMUPAsACh HA M3YUEHHBIE CBOWCTBA (UTYp M OTHOIIEHUH MEXIy HUMU M NPUMEHSS U3yYEHHBIE METOJBI
JI0Ka3aTelbCTB;
7) pemiaTh HECIIOKHBIE 3a/Ia4H Ha TIOCTPOCHHUE, IPUMEHSISI OCHOBHBIE JITOPUTMBI TOCTPOCHUS C TIOMOIIBIO IUPKYJIS U JI HEUKH;
8) pemarp IIaHUMETPUYECKHE 3aJaud Ha HAXOXKJCHHWE TeOMETPUYECKHMX BEIUYMH 10 o0pasiaM WIM aIropuTMaM, peniath IpocTeiime
TUTAHUMETPUYECKHUE 3a[a491 B IPOCTPAHCTBE.
9) wu3BIEKaTh HHGOPMAIIHIO O TEOMETPHUYECKHUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX B SBHOM BH/IE;
10) mpuMeHATH ISl pelIeHHs 3a/1a4 TeOMEeTpHUECKre (DaKThI, €CIIN YCIOBUS MX IPUMEHEHUS 33/1aHbI B IBHOU (opMe;
Bvinycknuk nonyuum 603M0HCHOCMb:
11) o61a0emv memooamu pewienuss 3a0ay HA BbIYUCIEHUSA U O0KA3ZAMENbCMEA. MEemoOOM OM HPOMUBHO20, MEMOOOM N0000Us, MemoooM
nepebopa 6apuanmos u Memooom 2eoMempuyeckux Mecm moyex;
12)npuobpecmu onvim npumeHeHus anrcedpauyecKkoeco U MPUSOHOMEMPUUECKO20 annapama u uoeu OUMNCeHUs Npu peuleHul
2eomMempuyecKux 3a0au;
13) o61a0emv mpaouyuoHHou cxemou peweHus 3a0ay HA NOCMpoeHue ¢ NOMOWbLIO YUPKYISL U JUHEUKU® aHaiu3, nocmpoeHue,
0oKazamenbCcmeo u uccieoosanue,
14) nayuumoca pewamsv 3a0auu Ha nocmpoenue MemoooM 2e0MempuyecKko20 Mecma moyex u Memooom noooous,;



15) npuobpecmu onvim uccredosanus c80UCME NAAHUMEMPULECKUX PUSYD € NOMOUBIO KOMNbIOMEPHBIX NPOCPAMM;
16) npuobpecmu onvim 6vinonHeHus npoekmos no memam: «l eomempuieckue npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxos no

Gdopmyney;

17) Hay4uTBCS MCIIOIB30BAaTh CBOMCTBA T€OMETPUIECKUX (PUTYp ISl PEIICHUs] TUTIOBBIX 33/1a4u, BO3HUKAIOMIMX B CHUTYallUsX MIOBCEAHEBHOM KU3HU, 3a/1a4

1
2)

3)
4)
S)
6)

MIPAKTUYECKOTO COJEPIKAHUSL.
HN3mepenne reoMeTpu4ecKuX BeJTHYUH
BeinyckHUK HayuuTes:
HCIIOJIb30BATh CBOMCTBA M3MEPEHMS JUIMH, IUIOIIAIEH U YIVIOB IIPU PELICHUHU 3a/1a4 Ha HAXOXJEHHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI
YU OKPYKHOCTH, TPayCHON MEpHI YIIIa;
BBIYHCIIATH JJTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp M MX YIJIbI, UCTIONB3Ys (GOPMYIIbI AJIMHBI OKPYXHOCTH U JTMHBI TYTH OKPYXHOCTH, (popMyIbl TuIomaaei
¢uryp;
BBIYMCIIATH IJIOMIAIN TPEYTrOJIBHUKOB, IPSIMOYTOJIBHUKOB, I1ApauIeIOrPaMMOB, Tpalelui, KpyroB U CEKTOPOB;
BBIYHCIIATE JJIMHY OKPYXKHOCTH, JUIMHY JYI' OKPY’KHOCTH;
pelaTh 3a7a4M Ha JOKa3aTelIbCTBO C UCIIOJIb30BaHUEM (POPMYJT JUTMHBI OKPYKHOCTH U JUTMHBI TyTH OKPY>KHOCTH, (OpMYI TuIomanei puryp;
pelarh MpakTUYeCKUe 3a7auk, CBA3aHHBIE C HAXOX/ICHUEM I'€OMETPUUYECKUX BEJIWYMH (UCMONIb3Ys NPU HEOOXOAMMOCTH CHPAaBOYHMKH M TEXHUYECKHE
CpeJICTBA);
Buinycknuk nonyuum 603mMoucHOCMb !

7)8bluucisimes naowaou Queyp, CoOCmasienHulx U3 08yx uiu 6ojee npamoy2oIbHUK08, NapailelocpamMmos, mpey2oibHUKO8, Kpyed U CeKkmopa;
8)evluuciams niowaou MHO20y20/1bHUKO8, UCHONb3YS OMHOWEHUS PABHOBETUKOCMU U PABHOCOCMABIEHHOCMU,

9)npuobpecmu onvim NPUMEHEHUs ANeeOpPaAuUyecKko2o U MpucoHOMempuyecKko2o annapama u uoel OBUNCeHUs NPU peueHUuu 3a0ay Ha GblYUCIeHUe
naouwjaoel MH020y20lbHUKO8

Koopaunarsl

1)
2)

BrinyckHUK HayuuTes:

BBIYUCIIATH JUIMHY OTpPE3Ka 10 KOOPAMHATAM €T0 KOHIIOB; BEIYUCIIATh KOOPANHATEI CEPEAUHBI OTPE3Ka;
HCIIOJIb30BaTh KOOPAMHATHBINA METOJ JUIsl U3YYEHUS CBOMCTB MPSAMBIX U OKPYKHOCTEM;

Buinycknuk nonyuum 603mMoiucHOCMb !

3) orademsv KOOPOUHAMHBIM MEMOOOM PeuleHUsl 3a0ay HA 8bIYUCTIeHUEe U O0KA3AMeNbCMB0,

4) npuobpecmu  Onvlm UCHONL30BAHUSL KOMNBIOMEPHBIX NPOSPAMM OJISl AHAIUZA YACTIHBIX CIYYAE8 83AUMHO20 PACNOJIOHCEHUSI OKPYIHCHOCHEl
U NPAMbIX;

5) npuobpecmu Onvim 6bINOJIHEHUs. NpPoekmos Ha memy «llpumenenue KoopOunamno2o0 memooa Npu peuleHuu 3a0aiy HA BblYUCTEeHUe U
00KA3aMenbCmeoy.

Bekropsl

)

BrinyckHUK HayuuTes:
ONEpPUPOBATh C BEKTOPAMM: HAXOJUTHb CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJJaHHBIX TIE€OMETPUYECKH, HAXOAUTh BEKTOp, PABHBIN IIPOU3BEIACHUIO



2)
3)

4)
S)

33JJaHHOTO BEKTOpa Ha YUCIIO;

HAXOJUTh JUIS BEKTOPOB, 3aJaHHBIX KOOPJMHATAMH: JUIMHY BEKTOpPa, KOOPJIWHATHI CYMMBI W PAa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPIAUHATHI
MIPOU3BEJICHUS BEKTOpA HA YHCII0, TPUMEHSIS TIPH HEOOXOIMMOCTH COUETATEIbHBIN, IEPEMECTUTENTHLHBIN M PACTIPEICIUTEILHBINA 3aKOHBI;

BBIUUCIISITh CKAISIPHOE MTPOU3BEICHUE BEKTOPOB, HAXOIUTH YTOJ MEXIy BEKTOPAMH, YCTAHABIIMBATH TIEPIICHIUKYISPHOCTD MTPSIMBIX.

Buvinycknuk noayuum 603moxcHocms !

0811a0emb BeKMOPHbIM MemMo0oM OJisl peuleHUs 3a0ay Ha 8blYUCTIeHUe U 00KA3AMeNbCmME0,

npuobpecmu onvim GbINOAHEHUST NPOoeKmos Ha memy «llpumenenue 6exmopHoco Memooa NpU peuleHuu 3a0ay HA BblYUCIeHUe U
00KA3aMenbCmeoy.



JInuHOCTHBIE, MeTaNpeAMeTHbIE U NIPeAMeTHbIE Pe3yIbTATHI OCBOEHHS CO/IeP:KAHMS JMCIUILIMHBI ajJredpa
[Tporpamma obecrieunBaeT JOCTIKEHHE CIEAYIONINX PE3YAbTaTOB OCBOCHHUSI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus:

Juunocmnuie:
1) chopMHUpOBaHHOCTH OTBETCTBEHHOTO OTHOILICHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaOUIMXCS K CAMOPA3BUTHIO U caMOOOpa30BaHUIO HA
OCHOBE MOTHBAIIMM K OOYYEHHUIO U MO3HAHMIO, BEIOOPY JManbHeiero oopa3oBanusi Ha 0a3e OPUEHTHPOBKH B MUpE Mpodeccuii U mpodecCHnoHaTbHbBIX
MIPEANIOYTEHNH, 0CO3HAHHOMY ITOCTPOEHUIO MHANBUIyaIbHOM 00pa30BaTeIbHON TPAEKTOPUH C YIETOM YCTOMUMBBIX 103HABATEIIbHBIX HHTEPECOB;
2) chOopMHPOBAHHOCTH IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH;
3) chopMUPOBAHHOCTh KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHHMH H COTPYJHHYECTBE CO CBEPCTHHKAMH, CTapIIMMU W MIQAIINMH, B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, YIeOHO-HUCCIET0BATENBCKON, TBOPUECKON U IPYTUX BUIAX JIESTEIbHOCTH;
4) yMeHue SICHO, TOYHO, IPaMOTHO M3JlaraTb CBOM MBICIM B YCTHOM M NUCHbMEHHOW peyYM, NOHMMATh CMBICI IOCTABJIEHHOM 3aJaud, BBICTpauBaTh
apryMeHTal1I0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;
5) mpezacraBieHHE O MaTeMaTHYeCKOM Hayke Kak cdepe ueroBed4ecKOi NesTeNbHOCTH, 00 dTamax e€ pa3BUTHA, O €€ 3HAYUMOCTH Ui Pa3BUTHA
LMBUJIN3ALUY;
6) KpUTUYHOCTH MBILIUICHHSI, yMEHHE PAcIiO3HABATh JJOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;
7) KpeaTUBHOCTH MBIIIIJICHUS, THUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTD IIPU PEIICHUH alreOpandecKux 3ajaad;
8) yMeHue KOHTPOJIMPOBATH MPOLIECC U PE3yJbTaT yUeOHOW MaTEMaTHUECKOM 1eATEIbHOCTH;
9) ciocoOHOCTH K AMOLIMOHAILHOMY BOCIIPUSATHIO MAaTEMATUYECKUX 0OBEKTOB, 3aja4, PEIIEHUH, pacCcyKICHUH.
Memanpeomemnoie:
1) yMeHre caMOCTOSTENPHO TUTAHUPOBATh AJIbTEPHATHBHBIE TyTH JOCTIDKEHUS 1IeJIeil, 0CO3HAHHO BHIOMpATh HanOosee 3(h(heKTUBHBIE CITOCOOBI PeIICHHS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4;
2) yMEHHE OCYIIECTBIISATH KOHTPOJIb 110 PE3YJIbTATy U MO crocoOy AEHCTBUS Ha YpOBHE MTPOM3BOJILHOIO BHUMAHUSI U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI;
3) yMeHHe aaeKBAaTHO OIICHHWBATh NPAaBWJIBHOCTh WIIM OMIMOOYHOCTH BBIMIOJHEHMs y4eOHOW 3amaud, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE
BO3MOXKHOCTHU €€ pELICHUS;
4) oco3HaHHOE BIAJICHUE JIOTMYECKUMH JEHCTBUSMHU ONpEACTICHUs TOHATHH, OO0OOIIEHUS, YCTAaHOBICHHS aHAJIOTWH, KIaCCU(PHUKAIMK HAa OCHOBE
CaMOCTOSITEJIBHOTO BIOOpa OCHOBAHUM M KPUTEPHUEB, YCTAHOBJIEHMSI POJIOBUIOBBIX CBA3EH;
5) yMeHHEe yCTaHaBJIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U; CTPOUTH JOIMUECKOE PACCYKJEHHE, YMO3aKJIIOUeHHE (MHIYKTHUBHOE, JEAYKTUBHOE U IO
AQHAJIOTUH) U BBIBOJIBI;
6) yMeHue co37aBarh, MPUMEHATH U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHAE CPENICTBA, MOJIEIIM U CXEMBI JUIS PEIICHUs YIeOHBIX M MO3HABATEIbHBIX
3ajad;
7) yMeHHe OpraHM30BbIBATH YUeOHOE COTPYAHMUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM M CBEPCTHHKAMH: OIPENEIATH LENIH, paclpesesieHne
GbyHKIME ¥ pojiel y4acTHUKOB, B3aUMOJEcTBHE M 0OmIMe crnocoObl paboThl, yMeHHE paboTaTh B TPYIIE: HAXOAWUTH OOIIee PEeIIeHHEe W pa3periaTh
KOH(IIMKTHI HA OCHOBE COTJIACOBAHUS TO3UIIUIA 1 y4€Ta MHTEPECOB; CIAYyIIaTh NapTHEPA; GOpMyTUpOBaTh, ApryMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;



8) cpopMUPOBAHHOCTh YUEOHOW M OOIIENOIL30BATEIHCKOW KOMIIETEHTHOCTH B OO0JIACTH WCIOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHUKAITMOHHBIX
texHosioruit (MKT-koMmnereHTHO- 9) mepBoHauYanbHBIE MPEACTaBICHUS 00 HAESIX U O METOJaX MAaTeMaTHKW Kak 00 YHHUBEPCAIbHOM SI3bIKE HAyKHU U
TEXHUKH, O CPEJCTBE MOJECINPOBAHUS SBJIEHUHN U NIPOLIECCOB;

10) ymeHue BUETh MaTEMAaTUUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIIEMHON CUTYyallUH B APYTUX AUCIUILUIMHAX, B OKPYKAIOIIECH )KU3HU;

11) ymeHue HaX0AUTh B PA3IMYHBIX UCTOYHUKAX MH(OPMAIIUIO, HEOOXOIUMYIO JUISl PEIICHUS] MaTEMaTHYECKUX POOIEM, U PEJICTABIATh €€ B MOHATHOMN
(dbopMe; TPUHUMATH PEIICHUE B YCIIOBUSX HETIOTHON M H30BITOYHOM, TOYHOU U BEPOSATHOCTHOM MH(OpMAIIHH;

12) ymeHue moHUMaTh U UCMOJIB30BaTh MATEMATUYECKUE CPEJICTBA HATJISITHOCTU (PUCYHKH, YEPTEKU, CXeMbI U Jp.) JlJIa WLTIOCTpalluy, HHTEPIIPETAIUH,
apryMeHTaIluu;

13) ymeHue BBIIBUTATh TUTIOTE3BI IPU PEIICHUH YICOHBIX 3a7a4 M IOHUMATh HEOOXOAMMOCTh UX MTPOBEPKU;

14) ymeHune NpUMEHSTh UHIYKTUBHBIE U IETYKTUBHBIE CIIOCOOBI PACCYKICHUM, BUACTh PA3IMUHbIE CTPATETUU PEILICHUs 33]1a4;

15) moHMMaHue CYIIHOCTH AITOPUTMUYECKUX MPENUCAHUN U YMEHUE AEUCTBOBATh B COOTBETCTBUU C MIPEITIOKEHHBIM aJITOPUTMOM;

16) ymeHHEe caMOCTOSITENTLHO CTAaBUTH IIEJIH, BEIOUPATH U CO3/aBaTh aITOPUTMBI [Tl PEIICHUST Y4EOHBIX MaTeMaTHIECKUX MPoOIeMm;

17) ymeHue miIaHupoBaTh U OCYLIECTBIISTH JIEATEIbHOCTh, HAIIPABJICHHYIO Ha PEIICHNE 3a/1a4 HCCIIEA0BAaTEIbCKOTO XapaKTepa.

Ilpeomemmnuie:

1) ymenue paboTaTh ¢ MAaTEeMAaTUYECKUM TEKCTOM (CTPYKTYpUPOBAaHHE, M3BJICUCHHE HEOOXOJUMOW WH(OPMAINN), TOYHO W TPAMOTHO BBIPaXKaTh CBOU
MBICJIM B YCTHOW M TUCBMEHHOW pEuUd, MPUMEHSST MaTeMAaTHYeCKYyl0 TEPMUHOJIOTHIO U CHUMBOJIMKY, HCIIOJB30BAaTh PA3JIMYHBIC SI3bIKM MAaTEMAaTHUKH
(crmoBEeCHBIN, CUMBOJIMYECKHH, Tpaduueckuii), 000CHOBBIBATE CYXICHUS, TPOBOJAUTH KIIACCU(DUKAIIUIO, JOKA3bIBATh MATEMATUYCCKUE YTBEPIKICHHS;

2) BnajeHue 0A30BBIM TMOHATUMHBIM ammapatoM: UMETh MPEACTABICHHE O YHCIIE, BJIAJICHUE CUMBOJBHBIM SI3BIKOM aireOpbl, 3HAHUE 3JIEMEHTAPHBIX
(YHKIIMOHATBHBIX 3aBUCUMOCTEH, (popMHUpOBaHUE TIPEICTABICHUA O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE U O Pa3IMYHBIX CIOC00ax MX
M3y4yeHus, 00 0COOEHHOCTSX BBIBOJOB U MPOTHO30B, HOCSIINX BEPOSTHOCTHBINA XapaKTep;

3) yMeHue BBHITIOJHATH aJireOpanyecKkue npeoopa3oBaHus PAIMOHAIBHBIX BBIPAKEHUMN, MPUMEHSITh UX JIJIsl PEIICHHUS y4eOHBIX MAaTeMaTHYEeCKUX 3a7ad U
3a/1ay, BOBHUKAIOIIUX B CMEXHBIX YUEOHBIX MTPEAMETAX;

4) yMeHHE TOJb30BAThCS MAaTEMAaTHYECKMMU (OPMYIaMU U CaMOCTOSITEIIFHO COCTAaBIATH (DOPMYIIBI 3aBUCHUMOCTEH MEXAYy BEIWYMHAMU Ha OCHOBE
0000IIIeHHs YaCTHBIX CIy4aeB U IKCIIEPHUMEHTA;

5) ymMeHue peuiath JIMHEHHbIC U KBAJpaTHbIC YPABHEHUSI U HEPABEHCTBA, a TaK)Ke€ MPHUBOJIMMbIE K HUM YpPaBHEHHUS, HEPABEHCTBA, CUCTEMBbI; IPUMEHATH
rpaduyuecKue MpeacTaBICHUS JUTsl PEIICHUs U UCCIICIOBAaHUS YPABHCHUI, HEPABEHCTB, CUCTEM; MPUMEHSTH MMOTyYeHHBIC YMEHUS JJIs PEIIeHUS 3a/1ad U3
MaTE€MAaTHKH, CMEXHBIX TPEIMETOB, MPAKTUKH;

6) OBIAJCHUE CHCTEMOUN (DYHKIIMOHAIBHBIX MOHATHH, (DYHKIIMOHATBHBIM SI36IKOM W CHMBOJIMKOW, YMEHHE CTPOUTH rpaduku (YHKIIMH, OMHCHIBATH UX
CBOWCTBA, CNOJIB30BATh (PYHKIIMOHATIHHO-TpaguuecKre MpeCTaBICHUs ISl ONMCAaHNS U aHAIM3a MAaTEeMaTHUECKUX 3a71a4d M peajibHBIX 3aBHCUMOCTEH;

7) oBIaZEHHE OCHOBHBIMM CIIOCOOAMHU MPEACTABIEHUS M aHAJIU3 CTATUCTUYECKUX JaHHBIX; YMEHHUE pellaTh 3aJauyd Ha HaxOoXJAECHHWE YacTOThl U
BEPOSITHOCTH CITyJallHBIX COOBITHUI;

8) yMeHHe TPHUMEHSATh WU3YUYCHHBIC MOHSTHS, PE3YyIbTaThl U METOJbI MPHU PEIICHUH 3aJad M3 Pa3IMYHBIX Pa3JesioB Kypca, B TOM YHUCIE 3a/ay, HE
CBOJISIIIINXCS K HEMOCPEICTBEHHOMY NMPUMEHEHHIO N3BECTHBIX aJITOPUTMOB.



.HI/I‘lHOCTHI)Ie, METANPECAMETHBIC H MPEAMETHLIC PE3YJbTAThI 0CBOCHUSA COACPKAHUA JUCHUIIIMHBI T€OMETPUSA

1

2)
3)

4)
5)
6)
7)
3)
1)
2)
3)
4)
5)
6)

7)

[Iporpamma obecrieunBaeT JOCTHKEHHE CIEAYIONINX Pe3yIbTaTOB OCBOCHHUS 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO O0IIET0 00pa3oBaHMS:
Jluunocmuule:

dopmupoBaHUe OTBETCTBEHHOTO OTHOIICHUS K YUYCHUIO, TOTOBHOCTH M CIIOCOOHOCTH O0OydYalIIuXCcsi K CaMOPa3BHTUIO U
caM0o0o0Opa30BaHHIO HAa OCHOBE MOTHBALMK K O0YUYCHUIO U 110 3HAHUIO, BEIOOPY NalibHEeHIero oopa3oBanusi Ha 0a3e OPUCHTUPOBKH B MUPE
npodeccuii 1 MPOPECCUOHANBHBIX NPEANOYTEHUH, OCO3HAHHOMY TOCTPOCHHUIO MHIMWBHIYaJIbHOW 00pa3oBaTEeIbHON TPACKTOPUU C YUETOM
YCTOWYUBBIX MO3HABATEIBHBIX HHTEPECOB;

dopMupoBaHUE IEIOCTHOI'O MHPOBO33PEHHS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOW MPAKTHKH;
dopMupoBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHHUUM U COTPYAHUYECTBE CO CBEPCTHHKAMH, CTApUIUMU U MIQJAINIUMHU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIEeI0BATeIbCKON, TBOPYECKOW M JPYrUX BHAAX JEATEIbHOCTH;

YMeHHe SICHO, TOYHO, TPAaMOTHO H3JaraTh CBOM MBICIM B YCTHOW M MHUChMEHHOW peYH, MOHUMATh CMBICI IMOCTAaBICHHOW 3aaauu,
BBICTPanWBaTh apryMEHTAIMIO, IPUBOJIUTH TPUMEPBI U KOHTPIPUMEPHI;

KpUTHYHOCTh MBIIUICHHS, YMEHUE PAaclO3HABATh JIOTHYECKA HEKOPPEKTHBIE BHICKA3bIBAHHS, OTINYATh THIIOTE3Y OT (akTa;
KpeaTHBHOCTb MBINUICHHS, HHUIIMATHBA, HAXOAYUBOCTh, aKTHBHOCTh IIPU PEIICHUU T'€OMETPUUYSCKHUX 3a]1ay;

YMeHue KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT YI4eOHOW MaTeMaTUYCCKOH IeITEIbHOCTH;

CrnocoOHOCTh K SMOIIMOHAIBHOMY BOCIPUSITHIO MATEMAaTHYECKUX 00BEKTOB, 3aa4, PCUICHHH, PaCCyKICHHUI;

Memanpeomemmuvie:

YyMEHHE CaMOCTOSTEIbHO IUIAHMPOBATh ajbTCPHATHBHBIC NMYTH IOCTHIXKEHHUS ILeJed, OCO3HAaHHO BBIOMpaTh Haubojee 3¢ peKTHUBHBIC
CHoCOOBI penieHus y4eOHbIX ¥ MO3HABATEIbHBIX 33/1a4;

YMeH#e 0CYNIECTBIISITh KOHTPOJIb 110 PE3YNIbTAaTy U MO CIOCO0y NeHCTBHS HAa YPOBHE MPOM3BOJIBHOTO BHUMAHHS M BHOCUTHh HEOOXOJIUMBIC
KOPPEKTHUBHI;

VYMeHHe aJeKBAaTHO OLECHMBATH NPABUIBHOCTh WM OINMOOYHOCTH BBHIMOJHCHUS Y4eOHOUW 3amaum, €€ OOBCKTUBHYI TPYIHOCTh WU
COOCTBEHHBIC BO3MOKHOCTH €€ pelIcHus,;

Oco3HaHHOE BIAJCHHUE JIOTUYECKHUMHU JICHCTBUSMH OIpEICICHHS MOHATHHA, 00O0OIICHHS, YCTAHOBIICHHUS aHANOTHH, KiaccH(PUKaIUK Ha
OCHOBE CaMOCTOSTEIBHOTO BEIOOPA OCHOBAHMI U KPUTEPUEB, YCTAHOBJICHHS POJIOBHJIOBBIX CBS3CH;

VYMeHHe  yCTaHaBIMBATh NPHYUHHO-CICJCTBCHHBIC CBSI3U, CTPOUTH JIOTHUYECKOE pacCyXJCHHE, YMO3aKI4YeHHe (MHIYKTHBHOE,
JIeAYKTHBHOE M TIO0 aHAJIOTUU) U BBIBOIbI;

YMeHue co3/iaBaTh, MPUMEHSATh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJUYECKUE CPEJCTBA, MOJEIW M CXEMBbI JUIS PCIICHUs Y4eOHBIX U
MO3HABATEIbHBIX 3aJ1a4;

YMeHHe OpraHu30BBIBaTh Y4e€OHOE COTPYIHHYECTBO W COBMECTHYIO JCSATEIBHOCTh C YYHTEIEM M CBEPCTHUKAMHU: OTPEIENATh IEIH,
pacupenensaTs QYHKIMU W POJIM YYACTHUKOB, 0OmHUe crnocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HAXOIUTh 0O0Iee pelIeHHE U
paspemarh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIMI M yuy€Ta HMHTEPECOB; CIylaTh napTHépa; (GopMyIupoBaTh, apryMeHTHPOBATH
u OTCTauBaTh CBOE
MHEHHUE;



8)
9

10)
11)

12)

13)
14)

15)
16)

D
2)
3)
4)
S)
6)

7

dopmMupOBaHUE H pa3BUTHE Yy4YeOHOW U O0OMEMOJTb30BATENbCKOW KOMIIETEHTHOCTH B OOJIACTH HMCMOIB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJI0TUM (MKT-KOMIETEeHTHOCTH);

IlepBoHavyanbHble IpeACTaBiIeHU 00 HAEAX M O METOJaX MaTEeMAaTHKU Kak 00 YHHUBEpCalbHOM S3bIKE HaAayKH M TEXHUKH, O CPEJICTBE
MOJEIMPOBAHUS ABICHUN U IIPOLECCOB;

YMeHHe BUIETh MaTEeMAaTUUECKYIO 3aJjJadyy B KOHTEKCTE NMpoOJIeMHOH CuTyanuu B Ipyrux JUCHUILUIMHAX, B OKPYXKAIOMIEH KU3HU;

YMeHue HaxoquTh B Pa3IMYHBIX HCTOYHUKAX HHPOPMAIUIO, HEOOXOIUMYIO I pelleHuss ~ MaTeMaTH4ecKux  mnpoliem, u
NPEACTABIATh €€ B MOHATHOW (OopMe; TPUHUMATh PEUICHUEB YCIOBUAX HEMOJIHONW U N30BITOUYHOM, TOUHON U BEPOATHOCTHOW MH(OpPMAIUH;
YMeHue NmoHMMaTh W HCIMOJIb30BaTh MAaTeMaTHYECKHE CPEACTBA HArJSAHOCTU (PUCYHKH, YEpPTEXKM, CXeMbl M Jp.) as uanrocTtpauuu,
MHTEPIpPETALNHN, ApTYMEHTAIUY;

YMeHue BbIIBUTAaTh TUIIOTE3bI IPU PELICHUH YUYEOHBIX 3a/1a4 U MOHUMATh HEOOXOJUMOCTh UX POBEPKH;

VMeHHue NpUMEHATh MHAYKTHBHBIE M JAEJYKTUBHBIE CIIOCOOBI pacCyXJACHUH, BUAECTh Pa3lIU4YHbIE CTPATErMU PELICHUS 3a]ay; NMOHUMaHHE
CYyIIHOCTH QJITOPUTMHUYECKUX MPEINUCAHUNA U yMEHHUE JACHCTBOBATH B COOTBETCTBUU C MPEIIOKEHHBIM alITOPUTMOM;

VYMeHHe caMOCTOSTENbHO CTABUTH I€JU, BBIOUPATh M CO3JaBaTh aJTOPUTMBI UIS peIIeHHs y4eOHBIX MaTeMaTHYeCKUX Mmpoliem;
VYMeHne niuaHupoBaTh M OCYINECTBIATH JEATENBHOCTh, HAIPABICHHYI0 Ha pEHICHHE 3aJad4 MCCIEJ0BATEIbCKOIO XapakTepa;
IIpeomemnuvle:

OBnaneHue 0a30BBIM MOHATHHHBIM allapaToM IO OCHOBHBIM pa3JejaM COJEpKaHMs; NpeJcTaBleHUe 00 OCHOBHBIX M3y4aeMBbIX MOHSITHSIX
(umcao, reomeTpuyeckas GuUrypa) Kak BaKHEHIINX MaTeMaTHUYECKUX MOJENAX, TO3BOJSIOMIMX OMUCHIBATh M U3y4aTh pealbHbIE MPOIECCH U
SABIICHHUS

VYMeHnune paboTath ¢ TEOMETPUUYECKUM TEKCTOM (AQHAJIM3UPOBATH, U3BJIEKATh HEOOXOIUMYI MH(MOPMALHIO), TOYHO H TPAaMOTHO BBIPAXKATh
CBOM MBICJIM B YCTHOW M NMMCbMEHHOU PEeYUC NPUMEHEHUEM MATEMAaTUYECKOW TEPMHUHOJIOTUYM U CUMBOJIMKH, UCIIOJIb30BATh PA3JIMYHbIE A3BIKU
MaTeMaTHKHU, MTPOBOAUTH KiacCu()UKAINHU, TOTHIECKUE 000CHOBAHUS, 10KA3aTEIbCTBAMATEMATUIECKUX YTBEPKICHHUI;

OBnajeHHe HaBbIKAMU YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BHIUUCICHUI;

OBnaseHue TEOMETPUYECKUM SA3BIKOM, YMEHHE MCIOJb30BaTh €ro JUIs ONMCAaHMUS MPEAMETOB OKpPYXKAlUIEro Mupa, pa3BUTHUE
IPOCTPAHCTBEHHBIX NPEJCTABICHUN U U300pa3UTENbHBIXYMEHUM, IPHOOPETEHNE HABBIKOB T€OMETPUUECKUX TOCTPOECHU;

VcBoeHHE CHCTEMAaTHYECKMX 3HAHMM O IUIOCKMX (UIrypax M HUX CBOWCTBaX, a Takke Ha HAaridsiJHOM YpPOBHE — O MpPOCTEHIINX
IPOCTPAHCTBEHHBIX TEJaX, yMEHUE IPUMEHATh CUCTEMAaTUYECKUE 3HAHUSA O HUX JUIS PEIICHUS T€OMETPUYECKUX U NMPAKTHYECKUX 3a7a4;
VMeHne U3MepATh AJUHBI OTPE3KOB, BEIUYHMHBI YIJOB, MCIOJB30BATH (GOPMYJNB IS HAXOXKIEHUS NMEPUMETPOB, Miuomaneil m o6bEMOB
reoMeTpuueckux QUryp;

YMeHHne NpUMEHATh U3YYEHHBIE IOHATUS, PE3YJIbTAThl, METObI U1 PELICHUS 3a7a4 NPaKTUUYECKOr0 XapakTepa U 3a1ad U3 CMEXKHBIX
AMCUMILINH C UCTIOJIb30BAaHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPUANIOB, KalbKYyJIsATOpPa, KOMIbIOTEPA.



Coaepxkanue THCHUILUIMHBI ajaredpsl 7-9 kiacc.
APUPOMETHUKA
PanuonanbHbie yucaa. PacimpeHne MHOKECTBA HATYPAJIBHBIX YUCEN O MHOXKECTBA LIEJIbIX. MHOKECTBA LEIbIX YUCEN JO MHOKECTBA PALlMOH AJIbHBIX.
ParmonanbHOE YMCIO KaKk OTHOLIEHHE 7/M, TIIE M — 11€JI0€ YUCII0, 1 — HaTypayibHoe. CTeneHb ¢ IeTbIM T0Ka3aTeNIeM.
JelicrBuTenbHble yncaa. KBagpaTHelii kopeHb u3 uncia. KopeHb TpeTbell creneHu. 3anuch KOpHEH € IMOMOIIBIO CTENEHU C JPOOHBIM MOKa3aTEIeM.
ITonsTe 006 MppannoHaNIbHOM umucie. VppallnoOHaNBbHOCTh YUCIIa U HECOM3MEPUMOCTh CTOPOHBI M JMAroHainu KBajaparta. JlecsThuuHble NMPUOIMKEHUS
UppallMOHAJIBHBIX 4ncel. MHOKECTBO JEMCTBUTENBHBIX YHCEN; IPEICTaBICHHE NEHCTBUTENBHBIX 4HCEN OECKOHEUYHBIMM JIECATUYHBIMHU JpOOSMHU.
CpaBHeHnue neficTBUTENbHBIX yKces. KoopanHaTtHas npsMas. M3o00paxeHue ynuces ToOukaMy KOOPAUMHATHOM npsMoil. UMcioBbIE TPOMEXKYTKH.
N3mepenus, npudanxeHus, oneHkn. Pasmepsl 00BEKTOB OKPYKAIOLIEr0 MUPA (OT AJIEMEHTApHBIX YacTHIl A0 BceneHHoil), IMTenbHOCTh NPOIIECCOB B
OKpyXaroleM Mupe. BriieneHne MHOXUTENsT — CTENEeHU JEeCSITH B 3amucu yucia. [IpubmmkE€HHOe 3HAYeHHE BEJIMYUHBI, TOYHOCTH NMPHOIMKECHUS.
IIpuknaka v OLlEHKa pe3yIbTaTOB BEIYMCIICHUI.
AJITEBPA
Auredpanyeckue BbIpakeHMsl. bykBeHHbIE BbIpaXKEHUs! (BBIpaXEHHsI ¢ IepeMeHHbIMM). UuciioBoe 3HaueHHe OYyKBEHHOTO BbIpaykeHHs. [lomycTumblie
3HaueHus nepemMeHHbIX. IloncTaHoBKa BhIpakeHHH BMecTo niepeMeHHBIX. [IpeoOpasoBanue OYKBEHHBIX BBIp@XEHUI Ha OCHOBE CBOMCTB
apupmeTnueckux necTBuil. PaBeHcTBO OykBeHHBIX BhIpakeHHH. ToxxaectBo. CTeneHb ¢ HaTypalbHBIM TOKaszaresneM U e€ cBoiicTBa. OJHOWIEHBI U
MHoOTOowIeHbl. CteneHb MHorouwieHa. CioxeHue, BBIYUTaHHE, YMHOKEHHE MHOroujeHOB. DopMysbl COKpAIIEHHOTO YMHOXKEHMs: KBajapaT CyMMBbI U
kBazpar pasHoctu. @opmyna pasHocTu KBajapaToB. [IpeoOpa3oBaHue 1ETOr0 BBIPAXKEHHS B MHOrOWIeH. Pa3jokeHMe MHOTOYJIEHOB Ha MHOMHUTEIU.
Muorounensl ¢ onHod niepeMeHHOW. Kopenb MHorounena. KsaapaTHbli TpEXUIEH; pPa3j0OkKEHHE KBAJIPaTHONO TPEXWIEHA HAa MHOXHUTENH.
Anrebpandeckast 1poOb. OCHOBHOE CBOWCTBO anreOpanyeckoit qpoou. CinoxeHune, BEIYUTAaHUE, YMHOKEHUE, JISICHne aredpandeckux apooeit. CreneHb
C LeJNbIM IMOKa3aTeneM U e€ cBoiicTBa. PalmoHanbHble BbIpakeHUs W UX NpeoOpasoBaHud. JlokazarenbcTBo ToxkaecTB. KBanparnelie kopHH. CBoiicTBa
apu(METHYECKIX KBAJAPATHBIX KOPHEH U UX MIPUMEHEHHE K TIPe0Opa30BaHUIO YHCIOBBIX BEIPAKEHUI U BEIUMCICHUSIM.
YpaBHenusi. YpaBHeHue ¢ oHoi nepemeHHoi. Kopenb ypaBHeHus. CBONCTBA YUCIOBBIX paBEeHCTB. PaBHOCUIIBHOCTH ypaBHEeHU. JInHelHOE ypaBHEHUE.
KBanparaoe ypaBHeHue: Gopmysia KOpHEH KBagpaTtHOro ypaBHeHms. Teopema Buera. Pemenue ypaBHeHHHA, CBOISIIUXCS K JTUHEHHBIM U KBAJPATHBIM.
IIpumeps! pemieHust ypaBHEHMM TpeTbell M 4eTBEPTON cTemeHel. PemieHue npoOHO-pallMOHANBHBIX ypaBHEHHUI. YpaBHEHUE C JBYMs MEPEMEHHBIMU.
JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHM, INPUMEpHl PEUICHUs ypaBHEHUM B LenbIX unciax. CucreMa ypaBHEHMH C JBYMs IEPEMEHHBIMH.
PaBHOCUnbHOCTE cucteM. CHcTeMBbl JABYX JIMHEWHBIX YPaBHEHUH C JBYMs NEPEMEHHBIMH; PELIECHUE IOJICTAaHOBKOHN M cllokeHHeM. [Ipumepsl pemieHus
CHUCTEM HEJIMHEWHBIX ypaBHEHUN C JByMsl IepeMEHHBIMU. PerieHune TEKCTOBBIX 3ajay anreOpanueckuM crnocoOoM. JlekapToBbI KOOpPAMHATHI Ha
wiockocTu. I'paduyeckas uHTEprpeTanysi ypaBHEHUS C ABYMs NepeMEeHHbIMH. ['paduk JIMHEHHOro ypaBHEHHUS C ABYMs TEPEMEHHBIMU; YIIIOBOM
KOX(QQHUIIMEHT TPSMOIi; YCIOBHE MapaUIeIbHOCTH MPSAMBIX. ['paguku MpoCTEHIINX HEIMHEHHBIX YypaBHEHUWI: mapabona, rurepOosa, OKPYKHOCTb.
I'paduueckast MHTEPIIPETAIUS CUCTEM YPAaBHEHHIA C IBYMsI TEPEMEHHBIMHU.
HepaBencrBa. UuciioBble HEpaBeHCTBA U MX CBoOMcTBA. HepaBeHCTBO ¢ OJHON mepeMeHHON. PaBHOCHIBHOCTh HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C
onHO nepemeHHol. KBagpaTHbie HepaBeHCTBA. CHCTEMbI HEPABEHCTB C OJHOM MEPEMEHHOM.



®YHKIINHN

OcHoOBHBbIE MOHATHS. 3aBHUCUMOCTH MeXIy BennmuuHamu. [lonsrue ¢ynkumu. OOnacTh ompenereHUss U MHOKECTBO 3HaueHHMH (yHKuu. CrocoOb!
3aganus pynkuuu. I'paduk Gpynkumun. CBoiicTBa GyHKIHI, nX 0ToOpakeHue Ha rpaduke. [Ipumepst rpadukon

3aBUCUMOCTEH, OTPAKAIOLINX PEATILHBIE ITPOLIECCHI.

YucaoBble pyHkuu. OyHKINN, ONUCHIBAIOIINE MPSIMYIO0 OOpaTHYIO NMPOMOPLUHOHANBHBIE 3aBUCUMOCTH, MX Ipaduku U cBoWcCTBa. JInHeHas QyHKIuS,
e¢ rpaduk u cBoiicrBa. KBagpatuunas ¢ynkuus, e€ rpa¢puk u cBoiictBa. CreneHHble (PyHKIMHM ¢ HATYpaJbHBIMHU TOKa3aTeNsIMU 2 U 3, uX rpaduku u
cBoiictea. I'padukn dyrxumii y =Vx, y=Yx ,y=|x|.

YucaoBbie MOCa€10BaTEIbHOCTH. [[OHATHE YUCIIOBOW MOCIEA0BATEIHLHOCTH. 3aJaHUe TIOCIIEIOBATEIILHOCTH PEKYPPEHTHOH Gopmynoi u popmynoi n-
ro ujeHa. Apudmernueckas U reomerpudeckas nporpeccuu. @opmyibl 7-ro wieHa apupMeTHUECKON U T€OMETPUUYECKON MPOTPECCHil, CyMMBbI NEPBBIX 71-
X wieHOB. M300paxeHWe UWICHOB apU(PMETHUYECKOH U TeOMETPHUYECKONW TMPOrpeccHii TOYKAMH KOOPAWHATHOW IJIOCKOCTH. JIMHEWHBIM U
AKCHOHEHIMATBHBIA pocT. ClI0KHBIE TPOLIECHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucareabHasi crarucruka. llpeacraBneHue naHHBIX B Buae Tabnui, auarpamm, rpaduxoB. CiydyaiiHas W3MEHUYMBOCTb. CTaTHCTHYECKHE
XapaKTepUCTUKN HAOOpa JaHHBIX: cpeiHee apu(MeTHIecKoe, MeIaHa, HanboJIplee M HAMMEHbIIIee 3HAYCHNUs, pa3-

Max. [IpencraBienue o BBIOOPOYHOM HCCIIEI0OBAHUU.

Cayuaiinble cOOBITUSI U BePOATHOCTD. [[oHATHE O clTydyallHOM OIBITE U Cy4aiiHOM coObITUM. YacToTa ciydaiiHOTo coObITHS. CTAaTUCTUYECKUH MOIXO0
K ITOHSTHIO BEPOATHOCTU. BEpoATHOCTH MPOTUBOMNOJIOKHBIX cOObITUH. HezaBucumble coObITHS. Y MHOKEHUE

BepostHocteit. [locTtoBepHbIEe 1 HEBO3MOXKHbBIE COOBITHS. PaBHO BO3MOXHOCTH cOObITHI. Kitaccuueckoe ornpeneneHe BEposiITHOCTH.

Komo0unnaropuka. Peienne koMmOnHaTOpHBIX 334a4 niepedopoM BapuaHToB. KomOnHaTopHOE npaBuio yMHOkeHUs. [lepectanoBkH

U daxropuai.

JIOTUKA U MHOXECTBA

TeopeTnKo-MHOXKeCTBeHHbIE NMOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJaHHE MHOYKECTB IEPEUYMCIEHUEM DJIEMEHTOB, XapaKTEPUCTHUECKUM
cBoiictBoM. CtaHmapTHbie 0003HAYSHHS YHCIOBBIX MHOXECTB. [lycToe MHOXKECTBO U ero ob6o3Hauenue. [logmuoxecTBo. OObeAMHEHNE U TIEpECeUCHHE
MHO>K€ECTB, Pa3HOCTh MHOKECTB. MIImocTpaliys OTHOIEHUH MeX/1y MHOKECTBAMU € IOMOIIBIO AUarpaMM Diiniepa — BeHHa.

DJiIeMeHTBI JIOTHKH. [[oHsTHE 0O paBHOCUIIBHOCTH, CIIEJOBAaHUU, YIOTPEOJIEHNE JIOTUUECKUX CBSI30K eCiu ..., MO ..., 8 MOM U MOJlb-

Ko 6 mom cryuae, nornyeckue CBS3KH U, Uil

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUU

Hctopus (opMHpOBaHMS MOHATHS YUCIA: HAaTypaJbHBIE YHUCIA, APOOM, HEAOCTATOYHOCTh DPALMOHAIBHBIX YHCEN A T€OMETPUUYECKUX W3MEpPEHUH,
uppaluoHanbHble uncia. CTapuHHbIE cUCTEMBI 3anucu uncen. Jpoou B Basuiione, Erunte, Pume. OTkpriTHEe necsaTu4HBIX ApoOeii. CTapuHHbBIE CHCTEMBI
Mep. [ecsatuunelie 1pobu u MeTpuueckas cuctema Mep. [losBneHre oTpruLaTenbHbIX YUCEI

W nynsa. JI. Maraunkuid. JI. Diinep. 3apoxaeHue anredpsl B Heapax apudmeruku. An-Xopesmu. Poxaenne OykBeHHo# cumBonuku. [1. @epma, . Buer,
P. lexapt. MicTopus Bompoca 0 HaXOKICHUH POPMYIT KOpHEH anredpandeckux ypaBHEHUH, Hepa3pemuMOCTh B paJuKaiaxX ypaBHEHUN CTETICHH, OOJbIIIeH
geteipéx. H. Tapranes, k. Kapnano, H. X. A6ens, D. lNanrya. M300peTeHre MeTo1a KOOPIMHAT, TO3BOJISIONIETO IMEPEBOIUTH T€OMETPHICCKHE OOBEKTHI
Ha s3bIKk anreOpsl. P. Jlexkapt u II. ®epma. [Ipumepbl pa3nuyHbIX CHUCTEM KOOpPAMHAT Ha IjockocTu. 3agaya Jleonapno IIuszanckoro (Pubonauum) o



KpoJukax, yncia @uboHauuu. 3aaya o maxmaTHOU gocke. MICTOKM Teopuu BEpOsITHOCTEH: cTpaxoBoe zeno, azapTHbie Urpsl. I[1. @epma u b. Tlackans. f.
bepnymu. A. H. Koamoropos.

Coaepxxkanue TUCHUILIMHBI TeOMeTpUH 7-9 KJace.
Harasianasi reomerpusi. HarnsHeie npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (Urypax: KyO, mapaienenunen, npusMa, nupaMuia, map, cgepa, KOHyc,
mwmHAp. M3o0paxeHne mnpocTpaHCTBeHHBIX ¢uryp. Ilpumepsr ceuenwit. MuororpanHuku. IIpaBuiibHble MHOTOTpaHHUKH. [IpuMepsl pa3BEPTOK
MHOTOT'PaHHHUKOB, IIIJINHAPa U KoHyca. [loHaTne 00béMa; eqnHuIel 00bEMa. OOBEM MPSAMOYTOIBHOTO MapauIesenuIeaa, Kyoa.
I'eomerpuueckne ¢urypsl. Ilpsmsie u yrasl. Touka, npsmas, miockocTb. OTpe3ok, jnyd. Yrosn. Buasl yrinos. BepTukanbHble U CMEXKHbBIE YIJIBI.
buccekrpuca yria. IlapamiensHbie u nepecekaromuecs npsmele. [lepnenaukyisspHbeie npsmele. TeopeMsl O MapauIeIbHOCTH U NEPHEHAUKYIIPHOCTH
npsmeIx. [lepnenaukynsp u HakJIOHHAA K psiMoil. CepelMHHBIN nepneHaAuKyIsIp K oTpe3Ky. I'eomerpuueckoe mecto Touek. CBOMCTBa OMCCEKTPUCHI yTiia
U CEpeUHHOro MEepHeHIuKyiIspa K orpe3ky. TpeyroabHuk. BricoTa, Menuana, OucceKkTpuca, CpeiHss JUHHUS TpEyrojibHUKAa. PaBHOOEIpEHHbIE U
PaBHOCTOPOHHHUE TpPEYroJIbHUKH; CBOWCTBA W NPHU3HAKU paBHOOEApPEHHOro TpeyrojpHuka. Ilpu3Haku paBeHcTBa TpeyrosibHUKOB. HepaBeHCTBO
TpeyrojgpHuka. COOTHOLIEHUS MEXIY CTOPOHAMH M yrilaMH TpeyroibHuKa. CymMma YrioB TpeyrojbHUKAa. BHelmHME yriel TpeyrojbHHKa. Teopema
@aneca. Ilogobue TpeyronapbHUKOB. [Ipu3Haku momoOusi TpeyronbHUKOB. Teopema ITudaropa. CuHyc, KOCHHYC, TaHTEHC, KOTaHT€HC OCTPOTO yIJa
MPSIMOYTOJILHOTO TpeyrojbHuka u yriioB oT 0 nmo 180°mpuBenenne k ocTpoMmy yriny. PelieHne NpsMOYroiabHBIX TPEYroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMyIIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOTO M TOrO K€ yriyia. PemieHue TpeyroJbHUKOB:
T€OpeMa KOCHHYCOB U TEOpEMa CHHYCOB. 3aMeuaTellbHble TOUKHU TpeyrojbHuka. Yerbipéxyroiabuuk. [lapannenorpamm, ero cBOWCTBa M NPU3HAKU.
[IpsimoyronpHUK, KBajpar, poMO, UX CBOMCTBA M NpU3HAKH. Tpamenus, cpeassst JuHUsA Tparneuud. MHOroyroJbHHUK. BhImyKible MHOTOYIOJIBHUKH.
CymMma yriioB BBIITYKJIOTO MHOTOyrosibHUKa. [IpaBunbHble MHOrOyronbHUKU. OKpykHOCTH U Kpyr. Jlyra, xopaa. Cekrop, cermeHT. LleHTpanbHslil yrod,
BIIMCAHHBIA YroJ, BEJIWYMHA BIIMCAHHOIO yria. B3aumMHOE pacrosokeHHe NpsiMOM M OKPY)KHOCTH, JBYX OKpykHocTeH. KacarenbHas M cekymas K
OKPY)KHOCTH, UX CBOICTBa. BrircaHHbple M ONMCAaHHBIE MHOTOYIOJbHUKH. OKPY)KHOCTb, BIMCAHHAs B TPEYrOJbHUK, U OKPYKHOCTb, OIIMCAHHAs OKOJIO
TpeyroJibHUKa. BriicanHbIe ¥ OMMCaHHBIE OKPY>KHOCTH MPAaBUIBHOTO MHOTOYTOJIbHUKA. | 'eoMeTpuueckue mpeodpasoBanus. [loHstue o paBeHcTBe QuUryp.
[TonsiTHEe O MBWKEHUH: OCEBasi U IEHTPaJIbHAsi CHMMETPUH, MapalIeNIbHBINA MepeHoc, moBopoT. [lonsarue o momobun ¢uryp u romorernu. [locrpoenus ¢
MIOMOIIBI0 LUPKYJAS U JuHEelKku. OCHOBHBIE 3a/1a4M Ha IOCTPOEHHUE: JEJIEHHE OTpe3Ka IMOIOoJjaM; INOCTPOCHUE Yria, paBHOTO JAAHHOMY; IOCTPOEHHE
TPEYrOJIbHUKA MO TPEM CTOPOHAM; IOCTPOEHUE MEPIEHIUKYIsApa K MPsIMOM; MOCTPOCHHE OMCCEKTPUCH! YIJIa; JIEIEHWE OTpPE3Ka Ha 7 PaBHBIX YacTEH.
Pemenue 3a1a4y Ha BBIYMCIIEHHUE, TOKA3aTENbCTBO U IOCTPOEHHUE C MCIOJIB30BaHUEM CBOWCTB M3YUYEHHBIX (DUTYD.
HN3mepenue reomerpruuecKux BeJu4nH. /nuna otpeska. PaccrosiHue oT Touku 10 npsMoi. PaccrossHue mexay napasuieabHbIMUA OpsiMbIMu. [lepumerp
MHOT'OYTOJIbHHKA. [[JTMHA OKPYKHOCTH, YHCJIO T, JUIMHA 1YTH OKPYKHOCTH. ['paycHas Mepa yriia, COOTBETCTBUE MEXAY BEIUYMHON LIEHTPAJIBLHOTO yIJla U
IITUHOW Ayru okpyxHOCTH. [loHaTHE momany miockux ¢uryp. PaBHococTaBneHHble n paBHOBenHKHe (urypsl. [Inomans npsmoyronsHuka. [Tnomann
napajuiesiorpaMma, TpeyrojJbHMKa U Tpanenuu. [lnomans MHoroyrosnpHuka. Ilnomans kpyra u niomanb cekropa. COOTHOIIEHHE MEXKIY IUIOIIAIMU
no00HBIX (puryp. Pemenue 3a1au Ha BRIYMCICHNE U JOKA3aTEIbCTBO C CIIOJIB30BAHNEM H3YUEHHBIX (popmyi.
Koopaunartel. YpaBHenue npsamoil. Koopaunarsl cepenusbl oTpe3ka. Dopmysna pacCTOSAHMS MEXAY ABYMS TOYKaMHU IIIOCKOCTH. YpaBHEHHUE
OKPYXHOCTH.



Bekrtopsbl. [InuHa (Moayns) Bektopa. PaBenctBo BektopoB. KosnmmHeapubie BekTopbl. KoopanHaTel BekTopa. YMHOXKEHHE BEKTOpa Ha YMCIO, CyMMa
BEKTOPOB, Pa3jioKEHHE BEKTOPA 110 IBYM HEKOJIJIMHEApHBIM BeKTopaM. CKaJIIpHOE NTPOU3BEAECHNE BEKTOPOB.

TeopeTuko-MHOXKeCTBeHHbIE NMOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3a/JlaHHE€ MHOKECTB MNEPEUYUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM
cBoicTBOM. [TogmMHOMkecTBO. OObEIMHEHNE U TTEPECECUCHNE MHOXKECTB.

JJieMeHTHI Joruku. Onpenenenue. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBO. JlokazarenbcTBO OT NpOTUBHOIrO. Teopema, oOpaTtHas naHHo#. Ilpumep u
KoHTprnpumep. IloHATHE O PaBHOCUIBHOCTH, CIEIOBAHUM, YHIOTPEOJIEHUE JIOTUYECKUX CBSI30K eCau ..., Mo w.y 8 MOM U MOALKO 8 MOM
caydae, TOTUYECKUE CBSI3KU U, UTU.

I'eomerpusi B ucropuueckom pazButuu. OtT 3emsemepus k reomerpuu. Iludarop m ero mkona. Panec. Apxumen. IlocTpoeHue NpaBUIBHBIX
MHOroyroisHuKOB. Tpucekuus yria. Keaaparypa kpyra. YnBoenue kyoa. Mcropust uncna m. 3onoroe ceuenne «Hauamay Epximma. JI. Diinep. H. W.
Jlo6aueBckuit. Mctopus nsitoro nocrynara. M3o0perenre MeToja KOOpAUHAT, TTO3BOJISIONIETO MEPEBOAUTh T€OMETPUUECKHE OOBEKTHI Ha SI3BIK alareOpshl.
P. Jexapr u I1. ®epma. [Ipumepsl pa3inyHbIX CUCTEM KOOPIMHAT HA IJIOCKOCTH.

TemaTH4eckoe IVIaHUPOBaHUeE ajlredpa

Howmep Kou-
naparpad Coneprxanue marepuasa BO XapakTepucTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH yU€HHKA (Ha YpOBHE YUEOHBIX JIEHCTBHIN)
a 4acoB
7 xJj1acc
Imasa 1. BslpaxkeHus, TOXKIECTBa, 22 HaxoauTh 3HaueHHs] YMCIOBBIX BBIPAKEHUM, a TaKKe BBIPAXKEHUN C MEPEMEHHBIMU TIpU
YpaBHEHUS YKA3aHHBIX 3HAYEHUSIX IEepeMEeHHbIX. Mcmosb3oBarh 3HAKKM >, <, , YUTATb U COCTABJIATH

1 BrIpaxkeHns 5 JIBOMHBIE HEPABEHCTBA. BBIMONHATH MpocTeiye npeoOpa3oBaHUsl BBIPAKEHUN: MPUBOIUTH

2 TIpeoGpasoBaHus 5 MoT0OHBIE cllaraeMble, PacKphIBaTh CKOOKH B CYMME HJTU Pa3HOCTH BBIPAKCHUH.

BBIPaKEHHIA Pemate ypaBHeHUs BUJIa TIPU pa3lIMUHBIX 3HAYCHUSIX a U b, a Takke HECIOXKHBbIE YpaBHEHHUS,

3 KonTponpsnas pabora Nel 1 CBOJAIIUCCS K HUM.

4 VpaBHEHHUS c OJIHO 6 Hcnonb3oBaTh amnmapar ypaBHEHHWW JUId PELICHHS TEKCTOBBIX 3a/a4, WHTEPIPETHPOBATH
TIlepeMeHHOI pesynprar. Mcmonp3oBaTh  MpPOCTEUIIUME  CTAaTUCTUYECKHE  XapaKTEepPUCTUKU  (CpeaHee
CTaThuCTHYCCKIE 4 apudmernyeckoe, pasmax, MojJa, MEAHWAHA) I aHAIM3Aa psAga JAHHBIX B HECJIOKHBIX
XapaKTEPUCTUKHU CuTyanuAx.

KonTponsnas padora Ne2 1




I'maBa II. @yHKIIMUN 13 Bbruucnare 3HaueHust (QyHKUIWHW, 3adaHHOW (OpMYNOH, COCTaBISATH TaOMUIBI 3HAYCHUN
5 OYHKIUU U UX TpaduKu 6 ¢dbyakmuu. [lo rpaduky QyHKIUM HaXOMUTh 3HaueHUE (DYHKIIMH TI0 M3BECTHOMY 3HAUCHUIO
6 Jlunelinas pyHKUUS 6 apryMeHTa M pemath o0parHyro 3agaqy. CTpouTh rpaguKu MpsIMON MPOMOPIIUOHATEHOCTH H
Konrponbshas padora Ne3 1 JUHEWHOW (YHKIMM, ONMUCHIBATh CBOMCTBAa 3TUX (QyHKOMHA. [loHMMAaTh, Kak BIUSET 3HAK
ko3¢ urpenta k Ha pacnonokeHne B KOOPAMHATHON TIIOCKOCTH Tpaduka GyHKINH , TIe , KaK
3aBHCHUT 3HaUeHU k 1 b B3auMHOe pacronioxeHue nByX QyHKIHA Buaa . IHTEeprpeTupoBarh
rpaduKu peanrbHbIX 3aBUCUMOCTEH, ONMCHIBaEMBIX (DOpMYIIaMH BHA , TIE U .
I'maBa III. cremeHb C HaTypaJbHBIM 14 BeluncnaTe 3HaueHUs BBIPAXXCHUM BHJA , TJI€ a — MPOU3BOJIBHOE YHCIO, N — HATypalbHOE
[10Ka3aTesieM YKUCJIO0, YCTHO W NUCBbMEHHO, a TaKXkKe C IOMOIIbI0 KalbKynsTopa. DOpMyaupoBarth,
7 Crenenb 1 ee CBOMCTBA 7 3aMMChIBAaTh B CUMBOJIMUECKOW (popMe M 00O0CHOBBIBATH CBOWCTBA CTETICHH C HATYpaIbHBIM
8 OnHouneHb! 6 nokasaresieM. [IpuMeHsTh CBOMCTBa CTENEHU JAJsl NIpeoOpa3oBaHus BhIpaXEHUN. BBINOIHATH
Konrponshas padora Ned 1 YMHOKEHHUE OJIHOWIECHOB U BO3BE/IEHNE OJHOWICHOB B cTeneHb. CTpouTh rpaduku GyHKIuUH , .
Pemats rpadmueckn ypaBHeHus , rie k u b — HekoTopble yncia
I'maBa I'V. MHOrOuneHs! 19 3anuchIBaTh MHOTOWIEH B CTAHJAPTHOM BUJE, OTNPENEIATh CTENIEHb MHOrOWIeHa. BbINOMHATH
9 Cymma " pa3HOCTh 4 CIIO)KEHHE M BBIYUTAHHE MHOTOUYJIEHOB, YMHOKEHHE OJHOYJICHA HAa MHOTOWIEH. BBINOIHATH
MHOTOYJICHOB pa3ioKeHHe MHOTOWIEHOB Ha MHOYKUTENH, MCIOJIb3Ysl BBIHECEHME MHOMKUTENS 3a CKOOKM U
10 IIpousBenenue onHOUIECHA 6 croco0 rpynnupoBKU. [IpuMeHsATh AEHCTBUS ¢ MHOTOWIEHAMH MIPU PELIEHUH Pa3HOOOpa3HbIX
Y MHOTOWIEHA 3aJ1a4, B YaCTHOCTH NP PELIEHUH TEKCTOBBIX 3a/1au C IIOMOIbIO YPAaBHEHUH.
KonTponrshas padora Ne5 1
11 IIpoussenenue 7

MHOTOYJICHOB




| KonrposneHas paGora Ne6 1
ImaBa V. @opmynbl COKpaleHHOTO 18 | Jloxa3siBaTh CHpPaBEAIMBOCTH (OPMYIT COKpAIIEHHOTO YMHOXXEHHs, TNPUMEHATh WX B
YMHOXEHHUSI peoOpa30BaHUAX LENbIX BBIPAKEHUH B MHOTOUJIEHBI, @ TAKXKE Ui pa3IoKEHUsI MHOTOWIEHOB
12 KBagpar cymmbl 1 kBajpat 5 Ha MHOXKUTENHU. Mcronp30BaTe pa3nudHbie TPeoOpa30BaHus IEJbIX BEIPAKECHUN TPU PEIICHUH
pa3zHoCTH YpaBHEHHUH, J0Ka3aTelbCTBE TOXKIECTB, B 3a/lauax Ha JEIUMOCTb, B BBIYMCIECHUU 3HAYCHUI
13 Paznoctp KBaJIpaToB. 5 HEKOTOPBIX BBIPAKEHUN C MOMOLIBIO KAJIBKYISATOPA
CyMmMa u pa3HOCTh KyOOB
KonTponsnas padora Ne7 1
14 [Ipeobpa3oBanue  HENBIX 6
BBIpaKCHUI
KonTponphas pabora Ne§ 1
Imaa VI. Cucrembl  JMHEWHBIX 17 Onpenensaty, SBISETCS JM Tapa 4YUCEN PEIIEHWEM JIaHHOTO YypPaBHEHUS C JByMs
YpaBHEHUM nepeMeHHbIMU. Haxoauts mytem mepebopa 1enble peleHus: TMHEMHOTO YPaBHEHMSI C ABYMSI
15 JluHeiiHble ypaBHEHUSA C 4 nepeMeHHbIMU. CTpOUTH rpaduK ypaBHEHHUS
JBYMSI TIEPEMEHHBIMH U UX Nnu Pemare rpadumyeckumM CcHnocoOOM CHUCTEMBl JIMHEHHBIX YypaBHEHHH C JByMs
CUCTEMBI nepeMeHHbIMU. [IpuMeHATh cr1oco0 MOJICTAHOBKU U CHOCOO CIIOKEHUS MPU PEUICHUU CHUCTEM
16 Pemenne CUCTEM 12 | TMHEMHBIX ypaBHEHWM C ABYMsI NE€pPEMEHHBIMHU. PeliaTh TEKCTOBBIE 3aJayd, UCIOJIb3Yys B
JIMHEWHBIX YpaBHEHUN KauecTBe anreOpanueckoil Mojenu cucreMy ypaBHeHUH. HTepmpernpoBarh pe3ynbTar,
KonTponwsnas pabora Ne9 1 MOJYYEHHBI PU PELIEHUU CUCTEMBI.
[ToBTOpEHUE 16
[ToBTOpEHHE 4
Wtorosas koHTpoJIbHas paboTa 1
Amnanus utorooit KP Ne 10 1
O6o006menue. Pezeps 10
Hroro 119
8 kiacc
I'maBa . PanimonanpsHbIe 1poOH 21 @®opMynupoBaTh OCHOBHOE CBOMCTBO pallMOHAJIbHONW JpoOW W MPUMEHSTh €ro Jyid
1 Pannonansnbie Apodu u ux 6 npeodpazoBanus ApoOeii. BHIMOMHATE CllokeHUEe, BRIYUTAHKE, YMHOXKEHUE U JIeJIeHue Ipo0ei,
CBOICTBa a TaKXkKe BO3BEIEHHE JpoOM B CTENEHb. BBHIMOIHATH pa3auyHble MpeoOpa3oBaHUS
2 CyMMa 1 pa3HOCTb Ipooeit 5 panMoHaNBHBIX BBIPAKEHUH, TOKa3bIBaTh TOXKIECTBA. 3HATH CBOWCTBAa (PYHKIHUU , U YMETh
KonrponbsHas padora Nel 1 cTpouTh ee rpaduk. Mcnonap30BaTh KOMIBIOTEP JUIsl UCCIEAOBAHUS TOJOXKEHUS rpaduka B
3 [IpousBenenue u YacTHOE 8 KOOPJIMHATHOH TUIOCKOCTH B 3aBUCHMOCTH OT K.
npooei 1
KonrposbHas pabora Ne2




I'masa II. KBanpaTtHsle KOpHH

IIpuBoauTs IpUMEPHl PALMOHAIBHBIX WM HWPPALMOHAIBHBIX uHcesl. HaxoauTe 3HaueHus

4 JleiicTBUTENbHBIE YKCIIA 2 apu(METHYECKUX KBAJIPaTHBIX KOPHEH, HCIONB3ys MpPH HEOOXOAUMOCTH KaJIbKYIATOP.
5 Apudmernaeckuii 5 Jloka3pIBaTh TEOPEMBbI O KOPHE W3 MPOU3BEIACHMSI U JIPOOM, TOXKIECTBO , NMPUMEHITh UX B
KBaJIpaTHbIN KOPEHb peoOpa3oBaHuaxX BblpakeHUH. OCBOOOXKIATHCS OT HPPALMOHAIBHOCTH B 3HAMEHATENAX
6 CaoiicTBa 3 npo0Oeit Buaa . BEBIHOCUTh MHOXKHTEIND 32 3HAK KOPHS M BHOCUTh MHOXHTEJb MO 3HAK KOPHSI.
apu(METHYECKOTO Hcnonp30BaTh KBaJpaTHbIE KOPHU Ul BBIPRKEHUS IEPEMEHHBIX M3 TI'€OMETPUUYECKUX H
KBa/IpaTHOTO KOPHS ¢usnueckux ¢opmyn. Crpouts rpaduk GyHKIHH ¥ WLIIOCTPUPOBATh Ha Trpaduke ee
Konrponbshas padora Ne3 1 CBOIiCTBa
7 IIpumeHeHne CBOMCTB 5
apumeTnyeckoro
KBAaJIpaTHOTO KOPHSI
KonrposbHas padora Ned 1
I'masa III. KBanparusle ypaBHeHUS 20 Pemare kBajgparHele ypaBHeHus. Haxoguth noabopoM KOpHM KBaJpaTHOTO ypaBHEHUS,
8 KBanpatHoe ypaBHEeHHE U 9 ucnons3ys TeopeMmy Buera. MccnenoBarhk KBaapaTHbIE ypaBHEHMS 10 JUCKPUMUHAHTY H
€ro KOpHHU ko3¢ ¢punmentam. Pemarbs ApoOHBIE palMOHANBHBIE YpPaBHEHMS, CBOJS pEIICHHE TaKHX
KonTponrsnas padbora Ne5 1 YpPaBHEHUH K PEUICHUIO JIMHEMHBIX U KBAJPATHBIX YPAaBHEHUH C MOCIEAYIOIIUM UCKITFOUEHUEM
9 JlpoOHBIE  palMOHAIbHbIE 9 IIOCTOPOHHUX KOpHEW. Pemiarh TeKCTOBBIE 3a7auyM, HCIOJB3YySd KBAaJpaTHbIE U JApPOOHBIE
ypaBHEHHUS YpaBHEHHS.
KonTponwshas padora Ne6 1
I'maa IV. HepaBencTBa 16 @opMynHpoBaTh M JOKa3bIBaThb CBOMCTBA YHMCIOBBIX HEpPaBEHCTB. Mcmosb30BaTh ammapar
10 UYucnoBele HEpaBEHCTBA U 7 HEPABEHCTB Ul OLIEHKU MOTPEIIHOCTU M TOYHOCTH IpuOmxkeHus. HaxonuTe nepeceuenue u
UX CBOMCTBA 00beIMHEHNE MHOXECTB, B YaCTHOCTH YUCIIOBBIX TIPOMEKYTKOB.
KonrponbsHas padora Ne7 1 Pemare nmHelHBIE HEpaBeHCTBA. Pemars CUCTEMBI JMHEWHBIX HEPABEHCTB, B TOM YHUCIIE
11 HepaBenctBa ¢ oxpHou 7 TAaKUX, KOTOPBIE 3aIIMCaHbl B BUJIE IBOVHBIX HEPABEHCTB
MEPEMEHHOM U UX CUCTEMBI
KonTponpsnas pabora Ne§ 1
Imaba V. CremeHp ¢ LEIbIM 13 | 3narp ompeneneHuE M CBOWCTBA CTENEHM C ILENbIM MoOKaszareneM. I[IpumeHsTh cBolicTBa
I10Ka3aTesIeM. DIEeMEHThl CTaTUCTUKHU CTENIEHH C LEJIbIM IOKa3aTeJeM TIpH BBINOJHEHUM BBIYUCICHUN U TNpeoOpa3oBaHUU
12 Crenenb c LEJBIM 6 BbIpaKeHUH. lcrmonp3oBaTh 3almuch 4YHWCEN B CTAaHAAPTHOM BUJE JJS  BBIPAKEHUS U
[I0Ka3aTeJIeEM U €€ CBOMCTBA COIOCTAaBJIEHUS pa3MepPOB 0OBEKTOB, JUINTEIBHOCTU IIPOLIECCOB B OKPYXKAIOIIEM MHpE.
KonTponwsnas padora Ne9 1 [IpuBoauTH TpUMEPHl PENPE3ECHTATUBHON U HEPENpPe3eHTATUBHOM BBHIOOPKHU. I3BiekaTh
13 DJNeMEeHTbI CTaTUCTUKU 6 MHGOPMALIMIO U3 TAONIUI] YaCTOT M OPraHU30BLIBATH WH(POPMAIMIO B BHJE TaOIHUI[ 4acToT,

CTPOUTHh MHTEPBAIbHBIN psl. Vcnonp30BaTh HANIAJHOE IPENCTABICHHE CTATUCTUYECKOU




nH(OPMAIIMHU B BHJIE CTOJIOYATHIX M KPYTOBBIX IMArpamMm, MOJUTOHOB U THCTOTPaMM

IToBTOpEHUE 15
[ToBTOpEHME, N3yUEHHOTO B § Ki1acce 3
Wtorosas koHTpoJIbHas paboTa 1
Amnanus utorosoit KP 1
O06o006mIeHne. pe3epn 10
9 kacc
I'masa I. KBagparnunas QyHKIms 29 Bbruncnare 3HaueHus! PyHKIWH, 33daHHON (PopMyIoil, a Takxke OBYMst U Tpems (popmyrnamu.

1 DYHKIMU U UX CBOWCTBA 7 OnwuceiBath  cBOMCTBa  (QYHKIMA Ha OCHOBE MX TIpaUYecKoro  MpeACTaBICHUS.

2 KBanparHslil TpexuseH 5 WurepnpetpoBarh rpaduku  peanbHbIX 3aBUcUMOcTed. [lokas3biBaTh — CXEMaTHYECKH
KonrponbsHas padora Nel 1 MOJIOXKEHUE Ha KOOPIUHATHON IUIOCKOCTH rpadukoB ¢yHkmmid . CTpouth rpaduk QpyHKINU |,

3 KBagparnunast QyHkous u 11 YMETh YKa3bIBaTh KOOPAWHATHI BEPUIMHBI TapaboIibl, €e 0Ch CHMMETPHH, HAIpaBJIeHUE BETBEH
ee rpaduk 1apadoITbL.

4 Crenennas GyHKIHS. 4 N3o00paxkark cxemarndeckd rpapuk (QyHKIUH C YETHBIM W HEUeTHBIM n. [loHMMaTh CMBICIT
Kopensb n-oii crenenun 3anucel BUAA U T.1., TA€ a — HEKOTopoe uncio. ViMeTh npesncTaBieHre 0 HaX0K/IEHUU KOpHel
KonrposnbHas pabora Ne2 1 N-OM CTENEHHU C MMOMOIIBIO KAIBKYIISITOpa

I'maBa II. YpaBHenust u HepaBeHcTBa ¢ | 20 Pemare ypaBHEHUs TPETbEN U YETBEPTOU CTENEHHU C ITOMOIIBIO PA3JIOKEHUs HA MHOXKHUTEIIN U
OJIHOW MEePEMEHHOMN BBEJICHUS BCIIOMOTATEJIbHBIX NEPEMEHHBIX, B YaCTHOCTH pellaTh OMKBaJpaTHbIC YPABHEHMS.

5 YpaBHeHUst c OJHOM 12 Pemmate npoOHBIE panuMOHANBHBIE ypaBHEHHS, CBOJAS KX K IEIBIM YpPaBHCHHUSM C
MEPEMEHHOM MOCJIEYIOLIEH POBEPKON KOPHEH.

6 HepaBenctBa ¢ oxHoOH 7 Pemath HepaBeHCTBA BTOPOM  CTEMEHH, UCHONB3YyAd Tpaduueckue MpeACcTaBICHUS.
IIEpEMEHHON Hcnonb30BaTh METOJT MHTEPBAJIOB [P PEIIEHUN PALIMOHAIBHBIX HEPABEHCTB.

KonTponsnas padora Ne3 1
I'maBa III. YpaBHeHus u HepaBeHctBa ¢ | 24 | CrpouTh rpadukKy ypaBHEHUH C JBYMsl INEPEMEHHBIMU B IPOCTEHIIMX cly4asxX, Korzaa
JIByMsI IEPEMEHHBIMU rpaduKoM sBIsIeTCA TpsiMasi, mapaboia, runepOoja, OKPYKHOCTh. Mcmonb3oBarh WX Uis

7 VYpaBHEeHUs B JIBYMSI 16 | rpaguuecKOTO pEIIEeHHs CUCTEM YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

NIEpEMEHHBIMU u ux Pemare crnocoOoM MOJICTAHOBKM CHUCTEMBI JIByX YpPaBHEHUN C JIByMs II€PEMEHHBIMH, B
CUCTEMBI KOTOPBIX OJTHO YPaBHEHHUE NIEPBOM CTENEHH, a IPyroe — BTOPOM CTENEHH.

8 HepaBenctBa ¢ nByms 7 Pemare TEKcTOBBIE 3aJaud, HCIONB3YySd B KayecTBE alNreOpanyeckoll MOJENIN CHCTEMY
NIEpEMEHHBIMU u ux YpaBHEHUH C JIByMS NEPEMEHHBIMM; pEIIaThb COCTABIECHHYIO CHUCTEMY, HHTEPIPETHPOBATH
CHCTEMBI 1 pe3yabTar.




KonrponbHas pabora Ned

I'maBa V. Apudmernaeckas 151 17 [IpuMeHaTh HHAEKCHOE O00O3HAuUEHUE [UIsl UIECHOB TocienoBaTenbHocTel. [IpuBoauTH
reOMETpUYeCcKast Iporpeccuu MIPUMEPHI 33/IaHUS TTOCIIEA0BaTEIBLHOCTEN (HOPMYITOi N-ro YieHa U peKyppeHTHON (GOPMYITOi.
9 Apudmernueckas 8 BeBogute  QopMynbl n-ro  wieHa apu(METHYECKOH MPOTPECCHd U TeOMETPUYECKOM
rporpeccus IIPOrPECCUH, CYMMBI HEPBBIX N UYIEHOB apU(PMETUUYECKON U TE€OMETPUUECKOM MpOrpeccui,
Konrponbsnas padora Ne5 1 pemarh 3a/1a4u ¢ UCTIOIb30BaHHEM 3TUX (Gopmyrn. JloKa3bIBaTh XapaKTEPUCTUIECKOE CBOHCTBO
10 I'eomerpuueckas 7 apu(METHYECKON ¥ TeOMETPHUUECKON TPOTPeCCHid.
rporpeccus PemiaTs 3a1auu Ha CIIOKHBIE POLIEHTHI, UCIIOJB3YS MPH HEOOXOAUMOCTH KAIBKYIISITOP
KonTponwsnas pabora Ne6 1
I'maBa V. DneMeHTHl KOMOMHATOPHKH U 17 BeimonauTs iepebop BceX BO3MOMKHBIX BAPHAHTOB IS TIepecyeTa 0ObEKTOB U KOMOHMHAITHIA.
TEOPUH BEPOSTHOCTEN [IpuMeHsTH NpaBUIO0 KOMOMHATOPHOTO YMHOKEHHUS.
11 DneMeHThl KOMOMHATOPUKH 11 Pacno3naBate 3aauM Ha BBIYMCICHHE YHCIA MEPECTAHOBOK, Pa3MEIICHUH, COYETAaHUN U
12 HavanbHbie CBEJICHUS 5 MIPUMEHSTH COOTBETCTBYIOLTHE (POPMYIIBI.
TEOPHUU BEPOATHOCTEN Bbraucnare gactory ciydaitHOro coObiTusi. OIIEHMBATh BEPOSTHOCTh CIyYaifHOTO COOBITHS C
Konrponbsnas pabora Ne7 1 IIOMOIIBI0 YAaCTOThI, YCTAHOBJICHHOW ONIBITHBIM ITyTeM. HaXxoauTb BEpOSATHOCTH CIIy4aiiHOTO
COOBITUS HAa OCHOBE KIIACCHYECKOTO OIPEICNCHUs BEpPOATHOCTU. [IpMBOIMTH MpHMEpHI
JIOCTOBEPHBIX Y HEBO3MOXHBIX COOBITUI
[ToBTOpEHUE 25
HTorosast KoHTpoJibHas paboTa 2
Howmep Kou-
naparpadg Copneprxanue marepuaia BO XapakTepucTHUKa OCHOBHBIX BUJIOB JIEATENBHOCTH YUEHHKA (Ha YPOBHE YU€OHBIX JE€HCTBUI)
a 4acoB
HTorosast KOHTpoJibHas paboTa 2




TemaTuyeckoe miianupoBanmne I'eomerpus

Pazien Tema, ocHoBHOe cofepxanue no | Padouass |XapakTrepucTHKAa OCHOBHBIX BHI0B AeATeILHOCTH Y1eHHKa (Ha
TeMam nporpamma YPOBHE y4eOHBIX JelCTBH)
OOBsCHATh, YTO TaKo€ OTPE30K, JIyd, Yrojl, Kakue QUrypsl
I'nasa I. HavaabHble Ha3bIBAIOTCSl PABHBIMU, KAK CPABHUBAIOTCS U U3MEPSIOTCS OTPE3KU
reoMeTpuyecKue cBeleHUs U yIibl, 9YTO TakKOe€ IpajyCc M rpajaycHas Mepa yrija, Kakol yroina
Ha3bIBAETCA NPSIMBIM, TYNbIM, OCTPBIM, Pa3BEPHYTHIM, UYTO TaKOE
1. Ilpamas u ompe3ox. cepeuHa OTpe3Ka U OMCCEKTpuca yria, Kakue YIJIbl Ha3bIBaIOTCS
2. Jhuuyzonl CMEXHbIMM M KakM€ BEPTUKAIbHBIMHM; (OPMYIUPOBATH U
1. 3. Cpaenenue ompeskog u yenosl 7 00OCHOBBIBaTb  YTBEP)KIEHUS O CBOMCTBAX CMEXHBIX U
4. Hzmepenue ompeskos. 1 BEPTUKAJIBHBIX YIJOB; OOBACHATb, KAaKWE MpsIMble HAa3bIBAIOTCS
Hsmepenue yenos 1 NepHeHAUKYIApHbIMU;  (opMynupoBaTh U OOOCHOBBIBATH
S. Ilepnenouxynsapnvie npsamuiel YTBEP>KJIEHUE O CBOMCTBE JBYX MPSAMBIX, MEPIEHIUKYISPHBIX K
6. Pewenue 3aoau 1 TpeTheil; M300pakaThb M paclo3HaBaTh YKa3aHHbIE MPOCTEHIIMNE
7. Kommponvuas paboma 1. ¢burypel Ha ueprexax; pelaTb 3aJayd, CBS3aHHBIE C STUMHU
npocTedumMu purypamu
OOBsICHATD, Kakas (pUrypa Ha3bIBa€TCs TPEYTOJbHUKOM, YTO TAKOE
BEpIIMHBI, CTOPOHBI, YIJIbI M NEPUMETP TPEYrojbHUKA, KaKOu
TPEYroJibHUK  Ha3bIBa€TCd  PABHOOEAPEHHBIM W KaKoOM
2. I'nasa II. TpeyronbHuKku 14

PAaBHOCTOPOHHUM, KakKu€ TPEYTrOJIbHUKM Ha3bIBAIOTCS PaBHBIMY;
M300pakaTh M pacno3HaBaTh Ha YEPTEKaX TPEYTrOJbHUKU U UX|
PIEMEHTBI; (OPMYIUPOBATh U JOKA3bIBATh TEOPEMBI O NMPHU3HAKAX|
PaBEHCTBA  TPEYrOJbHUKOB;  OOBSICHATH, UYTO  HAa3bIBAETCS




2.1 Ilpuznaku pagencmea
mpeyzoibHUKOE

1. Ilepsviui, mopoii u mpemuil
NPU3HAK PABEHCMEa
mpey201bHUK08 6
2. Meouansi, buccekmpucol u
8bICOMbL Mpey2oIbHUKa 3.

2.2. Pewenue 3a0au
1. Pewenue 3a0ay na
nocmpoenue
2. Pewenue 3a0au na
npuMeHeHue NPU3HaKos
paseHcmea mpey20ibHUKO8

Konmponvuas paboma Ne?2
1

MEPIEHAUKYJISIPOM, NPOBEAEHHBIM W3 JAHHOM TOYKA K JaHHOM
npsiMoii;  ¢opMynMpoBaTb M JIOKas3plBaTh ~ TEOPEMY O
MEepPNEHUKYIApe K  MOpsIMOil; OOBSCHITh, KaKhe€ OTPE3KU
Ha3bIBAIOTCSI MEIUAHOM, OMCCEKTPUCO U BBICOTOM TPEYrOJbHUKA;
dbopMmynupoBaTh W JOKa3blBaThb TEOPEMBbl O  CBOMCTBax
pPaBHOOEIPEHHOT0 TPEYroJbHUKA; pelaTh 3aJadyH, CBSI3aHHBIE C
MPU3HAKAMM  PAaBEHCTBA  TPEYrOJbHUKOB M  CBOWCTBAMH
PABHOOEPEHHOTO TPEYroJibHUKA; (POPMYJIHUPOBATH OMPEICIICHHE
OKPYXHOCTH; OOBSCHATh, YTO TaKO€ UEHTp, paguyc, Xopaa Hu
IUaMETp OKPYKHOCTH; PeIIaTh MPOCTENIINE 3aa4 HAa IOCTPOCHHE
(mocTpoeHue yria, paBHOTO JTaHHOMY, MOCTPOEHHUE ONCCEKTPHUCHI
yIjla, IOCTPOCHUE NEPHEHAUKYISPHBIX MPAMBIX, OCTPOCHHE
CepeMHbl OTpe3Ka) M OoJiee CIOXKHBIC 3aJa4yd, HCIOJIB3YIOIIUE
YKa3aHHBIE ITPOCTEUIINE; COMOCTABIATH MOJYYEHHBIM PE3YJIbTAT C
YCJIIOBHEM 3a/1a4M; aHAJTU3UPOBATH BO3MOYKHBIE CIIydan




I'nasa I1I. IlapanienbHbie
npsiMble
1. Ilpuznaxu napannenvHocmu
NPAMBIX 08YX NPSAMbBIX
2. Akcuoma napannervHocmu
NPAMbIX

dopMyIHpOBaTh ONpPEEICHUE MapayieIbHbIX IPSIMBIX; OOBACHATD
C TOMONIbIO PHUCYHKAa, Kakue YIibl, oOOpa30oBaHHblE MpHU
MEepPeceYeHn JIBYX MPSIMBIX CEKYIIeW, Ha3bIBAIOTCS HAKPECT)
NeXallUMH, KakKie OJHOCTOPOHHUMM M KaKHE€ COOTBETCTBEHHBIMH;
(GbopMyIUpOBaTh U JI0KA3bIBATh TEOPEMBI, BBIPAXKAIOIINE MPU3HAKU
NapaJijIeIbHOCTA JABYX HPSIMBIX; OOBSACHATH, YTO TAKOE AKCHOMBI
reOMETpUM M KaKhue aKCHOMBbI YXK€ HCIOJIb30BAINCh PAHEE;
bopMynMpOBaTh aKCHUOMY MapaJIeIbHBIX MPSAMBIX W BBIBOJUTH
ciencTBus U3 He€; (QopMylIHpoBaTh U JIOKa3bIBaTh TEOPEMBI O
CBOMCTBaX NapajUIeNbHBIX MPSIMBIX, OOpaTHbIE TEOpEMaM O
MpU3HAKAX NapaJJIeNbHOCTH, CBA3AHHBIX C HAKPECT JIeXKAIIUMHU,
COOTBETCTBEHHbIMU M OJHOCTOPOHHMMH YTJaMH, B CBSI3U C 3TUM
OOBSACHATH, YTO TAKOE YCJIOBHE M 3aKIIOYEHUE TEOPEMbl, Kakas
TeOpeMa Ha3bIBAETCsl OOPAaTHOM MO OTHOLIEHHUIO K JAHHOM TEOpEME;
OOBSACHATh, B YEM 3aKIIOYaeTcs METOJA JO0Ka3aTeabCTBa OT
MPOTUBHOIO: (OPMYJIUPOBATH U JIOKA3BIBATh TEOPEMBI 00 yriiax ¢
COOTBETCTBEHHO  MapajUIeIbHBIMU U MEPHEeHIUKYISIPHBIMU
CTOPOHAMH; NMPUBOJAUTH MPUMEPHI UCIOJIB30BAHUS 3TOIO0 METOJA;
pemaTe 3aJadyd Ha BBIYMCIEHHE, JOKa3aTeIbCTBO M IOCTPOCHME,

CBA3AHHBIC C MapaJlJICIbHBIMHA IIPAMbBbIMHU




I'naga IV
Coomnowenusn mesxncoy
CMOPOHAMU U Y2T1aMU

®opmynupoBaTh M JOKa3bIBaTh TEOPEMY O CyMME YIJIOB
TPEyrojibHUKa M €€ CIIEJCTBHE O BHEUIHEM YIJIe TPEyroJIbHUKA,
NPOBOAUTh  KIACCU(PUKALMIO  TPEYrOJbHUKOB MO  yrjam;
dbopMynupoBaTh U JOKA3bIBaTh TEOPEMY O COOTHOIICHUAX MEXKIY
CTOPOHAMHM M yIJIaMU TpeyrojibHUKa (mpsMoe U oOpaTHOe
VTBEPXKACHHUS) U CIEACTBUS M3 HEE, TEOpeMy O HEpaBEHCTBE

mpey201bHUKa
TpEeyrojibHUKa; (OPMYJIUPOBATH M JOKa3blBaThb TEOPEMBI O
1. Cymma yenoe mpeyzonphuxa 16 CBOMCTBaX MPSMOYTOJIbHBIX TPEYrOJbHUKOB (MPSMOYTOJbHBIN
2. Coommnowenus mercoy TPEYronbHUK C yriaoM 30°, MpU3HAKW PABEHCTBA MPSAMOYIOJIBHBIX
4. CIOPOHAMU U Y2NaMu MPeYeoNbHUKA TPEYrOJbHUKOB); (OPMYIMPOBATH ONPEIEICHUS PACCTOSIHHUA OT
3 Hpsimoyzonvible TOYKH J10 MPSIMOM, PACCTOSHUS MEXKIY MapajiyieIbHBIMU TPSIMBIMH;
mpey2onbHuKuU pelaTh 3a/layd Ha BBIYUCIICHMS, JOKa3aTEIbCTBO M IMOCTPOECHHE,
CBSI3aHHBIE C COOTHOLUEHUSIMH MEXAY CTOPOHAMHU M yriaMu Tpe
YTOJIbHUKA U PACCTOSIHUEM MEXKIY NapaylieIbHbIMU MPSIMBIMU, TIPU
HEO0OXOIUMOCTHU MTPOBOJIUTH MO XOAY PEIICHUS JIOMOJIHUTEIbHbIE
7.1 Pewenue 3a0au Ha .
MOCTPOEHUS, COMOCTABIIATH MOJYYEHHBIH pE3yJbTaT C YCIOBHEM
nocmpoeriue 3a/layy, B 3aJla4yax Ha MOCTPOEHUE UCCIIEI0BATh BOZMOXHBIE CIIy4au
1.Ilocmpoenue mpeyzonvruxa
no mpem 31emMeHmam
2. Pewenue 3aoau
IToBTOopenue . Pemenue 3agay CTposT n0rnYecKue HEenu pacCykIACHUN.
[IpenBocxuniatoT pe3ynbTaT U YpOBEHb yCBOEHUsS (Kakoil OyzerT
1. Iloemopenue no meme pe3ynbTat?).
"HauanvHvle ceomempuieckue YMEIoT caymaTh U CablaTh APYT Apyra.
5 ceedenus” 4 Bb1ABUTalOT 1 000CHOBBIBAIOT TMIIOTE3bI, MPEAJIaraloT CIOCOOBI UX|
) 2. Iloemopenue no meme MPOBEPKH.
"Ilpusnaxu pagencmea CraBsT y4eOHYIO 3a7lauy Ha OCHOBE COOTHECEHMsI TOTO, 4YTO YxKe
mMpey2obHUKOS. M3BECTHO U YCBOEHO, U TOT'0, YTO €I11€ HEU3BECTHO.
Pagnobeopennuiii Pa3BUBalOT yMEHUE HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U

mpey20oabHuK"”

CTPOUTb TIPOAYKTHBHOC BSaHMOﬂeﬁCTBHe CO CBCPCTHUKaAMH U




3. meme "Coomuoutenus mexncoy
CMOPOHAMU U YeLaMU
mpey201bHUKA
4. Ilosmopenue no meme
"3aoauu na nocmpoenue"

B3pOCIIBIMU
CaMOCTOSITENIBHO ~ CO3/1al0T  AJTOPUTMBI  ACSTENBHOCTH  MpU
pELIeHUH MPoOJIeM TBOPUECKOTO U MOMCKOBOTO XapaKkTepa.

[loHMMarOT BO3MOXHOCTh  Pa3JIMUHBIX TOYEK 3PEHUs, HE
COBMAIAIOIINX C COOCTBEHHOM.

OCO3HaHHO U TPOU3BOJBHO CTPOSIT PEUEBBIC BHICKA3HIBAHUS B
YCTHOM U TUCbMEHHOU opme.

CnuuaroT cnoco®d u pe3ynbTaT CBOMX JIEUCTBUU C 3aJaHHBIM
ATaJIOHOM, OOHAPYKUBAIOT OTKJIOHCHUS U OTJIMYHUSI OT TAJIOHA.
YMET ¢ MOMOHIIbIO  BOIMNPOCOB  J0OBIBaTh  HEAOCTAOIIYIO
WH(OpMAIHIO.

BriOuparoT HauOosiee 3QheKTuBHBIC CMOCOOBI PEIICHUS 33a/1aud B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUH.

BHOCST KOPpEKTHUBBI U JIOTIOTHEHHUS B CIOCOO CBOMX JIEUCTBUU B
Clly4ae pacXOXKJI€HUs DOTalloHA, PEATbHOIO JEHUCTBUS M €ro
MPOIYKTA.

[IposiBNISIFOT TOTOBHOCTh aJ€KBAaTHO pearupoBaTh Ha HYKIbI
IPYTUX, OKa3blBaTh IMOMOIIb U SMOIMOHAIBHYIO TOAJACPKKY)|
napTHEpam.

OCO3HaHHO W MPOU3BOJBHO CTPOST PEUEBBIC BBHICKA3bIBAHUS B
MUCbMEHHOH (hopme.

OCO03HAIOT Ka4eCTBO U YPOBEHb YCBOCHHUS.

[IpuaepKUBaOTC MOPAIBHO-ITUUECKUX M  TCHUXOJIOTUYECKUX|
MPUHIIAIIOB OOIIEHUS U COTPYAHUYECTBA.

UTOI'O

50 gyacoB




8 kiacce

Pa3zngen

XapakTepUCTHKA OCHOBHBIX BHI0B /1eSITeJIbHOCTH YYEeHHKA (HA
YPOBHE Y4eOHBIX IeiiCTBHI)

O6’b$ICHSITB, 4dTO TAKOC JIOMaHasi, MHOT'OYT'OJIbHHUK, €0 BCPUIIMHBI,

CMCIKHBIC CTOPOHBI, AWAroHaJu, 1/1306pa>1<aTb N PpacClio3HaBaTh
MHOTOYI'OJIbHUKM Ha 4YCPTCiKaX;, IIOKa3bIBATh 3J3JICMCHTBI MHOTO

Pabouas
Tema
nporpamma
I'naBa V. YerbIpexyrojJbHUKH 14
1.1 Mnozoyzonvruku. 8
llapannenoepamm u mpaneyusi
1.2 Ilpsamoyeonvrux, pomo, 5

Keaopam

VrOJIbHUKA, €ro  BHYTPEHHIOIO M BHELIHIOI  00J1acTu;
(bopMynupoBaTh OMNPEJEICHUE BBINTYKIOIO MHOTOYrOJIbHUKA;
M300pakaTh W paclo3HaBaThb BBINYKJIbIE W HEBBITYKIbIE
MHOTOYTOJIbHUKHW; (POPMYIHPOBATH U JI0KA3bIBaTh YTBEPKIECHUS O
CYMME€ YIJIOB BBIMYKJIOI'O MHOTOYTOJbHUKA U CYMME €0 BHEIIHUX
VIJI0B; OOBSICHATh, KAKWE CTOPOHBI (BEPUIMHBI) YETHIPEXYTOJIbHUKA
Ha3bIBAIOTCS MPOTUBOMOJI0XKHBIMU; (DOPMYJIUPOBATH ONpPEEICHUS
napasuiesiorpaMmma, Tparneiuu, paBHOOEIPEHHON U TIPSMOYTOJIbHON
Tpamneluii, NpsMOyroJbHUKa, pomMOa, KBajpaTa; H300paxarb H
pacno3HaBaTh d3TH  YETHIPEXYTOJbHUKH; (OpMyIHpoOBaTh H
JOKa3bIBaTh YTBEPKJAEHUSI 00 MX CBOMCTBAaX M MPHU3HAKAX; PEIIaTh
3a/layd  Ha  BBIYMCJIEHHWE, JOKAa3aTeIbCTBO U  IMOCTPOCHHE,
CBSA3aHHBIE C 3TUMM BHJIAMH YETBHIPEXYTOJBHUKOB; OOBICHSATS,
KAaKUe JIB€ TOYKM Ha3bIBAIOTCS CUMMETPUYHBIMU OTHOCHUTEIIHHO
npssMoi  (TOYKHM), B KakoM ciydae (¢urypa Ha3bIBaeTCs
CUMMETPUYHON OTHOCHUTEIBHO NPSIMOM (TOYKM) M YTO TaKO€ OCh
(ueHtp) cummeTpuud GUIYpbl; MPUBOAUTH MpUMEPHl  GUTYP,
o0JlalatoIX OCeBOM (LIEHTPAJIbHOM) CUMMETpUEH, a TaKkKe
[IPUMEPBI OCEBOM U LIEHTPAIIBHON CUMMETPUN B OKPYXKAIOLIEH HAC
00CTaHOBKE




I'nasa VI. Ilnomann

14

OOBsICHATh,  KaK  NPOU3BOAMTCS  M3MEpEHue  IJIolajei
MHOTOYTOJIbHUKOB, ~ KakKM€  MHOTOYIOJIbHUKH  Ha3bIBAaIOTCS
PaBHOBEJIMKUMU U KAKUE PABHOCOCTABIECHHBIMU; (OPMYIUPOBATH
OCHOBHBIE CBOMCTBA IUIOIIAJAEH W BBIBOJAUTH C HUX IOMOIIBIO

2.1 Inowaov mHozoy2obHuKa

dopMynpl  MmIOWAAEH  NPAMOYrOJbHUKA, Mapajesorpamma,
TpEeyrojibHUKA, Tpaneuu; GopMyIupoBaTh U JOKa3bIBaTh TEOPEMY)
00 OTHOIIEHHUH TUIOLAZEH TPEYroJIbHUKOB, UMEIOIINX 10 PABHOMY
yray; (GopMynaupoBaTh M JI0Ka3biBaTh TeopeMy Iludaropa wu
oOpaTHyl0 eii; BbIBOAUTH (Qopmyny ['epoHa nns ruomaau
TpPEeyrojibHUKA; pelaTh 3aJja4l Ha BbIYMCICHHUE U J10Ka3aTEeIbCTBO,

2.2. Teopema Ilughacopa

cBsi3aHHbIE ¢ (popmynamu riomaaeit u reopemoit [udaropa

I'nasa VII. Ilogo0HbBIE
TPEYr0JIbHUKH

19

OOBsCHITH MIOHSTHE MPOTOPIIMOHATBHOCTH OTPE3KOB;
dbopmynupoBath OMpejeieHuss TMOAOOHBIX TPEYroJbHUKOB U
kod(ppunrenTa nonoous; popMyaupoBaTh U I0KA3bIBATH TEOPEMBI

3.1 Ilpusnaku nooobus

00 OTHOLIEHWU IUIOIIAJEH TMOAOOHBIX TPEYrOJIBHUKOB, O
MpU3HAKaX IMOAOOUS  TPEYrojbHUKOB, O CpEJHEH JIMHHUH
TPEyrojibHUKa, O T[EPEeCeYeHUH MeAHaH TPEYroJbHUKa, O
MPOMOPLIMOHATBHBIX OTPE3KaX B MPSAMOYTOJIBHOM TPEYTrOJIbHUKE;
OOBSCHATDH, YTO TAKOE METOJ] O00US B 3a7a4axX Ha MMOCTPOEHUE, U
MPUBOJIUTH MPUMEPHl TPUMEHEHHS] 3TOTO METO/a; OOBSACHATD, KaK
MO>XHO HCIOJIb30BaTh CBOMCTBA MOJOOHBIX TPEYrOJIbLHUKOB B
M3MEPUTEIBHBIX padoTax Ha MECTHOCTH; OOBSACHATH, KaK BBECTHU
MOHSATHE TOA00MS A1 NPOU3BOJBHBIX (GUryp; (GopMynHpoBaTh
ONpeJeieHHe W WLIIOCTPUPOBATH MOHATHS CUHYCAa, KOCHHYCa W
TaHI'€HCa OCTPOTrO yria NPSIMOYTOJIBHOTO TPEYrOJbHUKA; BEIBOJIUTD




3.2. IIpumenenue nooobus

11

OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKJIECTBO M 3HAYECHUS CUHYCA,
KOCUMHyca W TaHrerca miug yrios 30°, 45°, 60°; pemate 3amauu,
CBA3aHHBIE C TMOJAOOMEM TPEYTrOJbHUKOB, [JIsi BBIYUCICHUS
3HAUYEHUN  TPUTOHOMETPUYECKUX  (DPYHKIMH  MCNOIB30BAThH
KOMITbIOTEPHBIE TPOTPAMMBI

I'maBa VIII. Oxpy:KHOCTH

17

VccnenoBath B3aMMHOE PAacCIONIOKEHHE MNPSIMOM U OKPYKHOCTH;
bopMynupoBaTh OMNpEAENCHHE KacaTelbHOH K OKPY)KHOCTH;
(bopMyIHpOBaTh U JOKA3bIBATh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM,
O TMpHU3HAaKe  KacaTelbHOW, 00  OTpe3Kax  KacaTelbHBIX,
MPOBEIEHHBIX W3 OAHOW TOYKH; (OPMYIUPOBATH MOHATHUSA
LEHTPAJIBHOIO yIjla W TpajyCHOM Mepbl AYTd OKPY>KHOCTH;
(GbopMynupoBaTh U JOKa3bIBaTh TEOPEMBI: O BIHMCAHHOM YIJje, O
MPOU3BEACHUN OTPE3KOB MEPECEKAIOIIUXCS XOPA; (POPMYIUPOBAThH
W JI0Ka3bIBaTh TEOPEMBI, CBA3aHHBIE C 3aMeyaTeIbHBIMH TOUYKAMU
TPEyrojibHUKa: O OUCCEeKTpuUce yria |, KakK CIEICTBHE, O
MepeceueHn  OHMCCEKTpPUC  TPEYrojJbHHUKA; O  CEpPEeAHMHHOM
NEePHeHANKYJIApe K OTPE3KYy M, KakK CIEACTBHE, O NEpPEeceueHUu
CEepPEeIMHHBIX MEPIEeHIUKYISIPOB K CTOPOHAM TPEYrOJIbHHUKA; O




4.1 Kacamenvnas. [Jenmpanvrvie

MEepPECEYeHUH BbICOT TPEYTOJIbHUKA; (POPMYIUPOBATH ONpPEIEICHUS
OKPYKHOCTEH, BIIMCAHHOM B MHOI'OYI'OJIbHUK U OIMCAaHHOM OKOJIO
MHOTOYTOJIbHUKA; (POPMYJIMpPOBaTh U JIOKa3bIlBaTh TEOPEMBI: 00
OKPYXHOCTH, BIIMCAaHHOW B TPEYrOJbHUK; 00 OKpPYXHOCTH,
OIMCAHHOM OKOJIO TPEYTOJIbHUKA; O CBOMCTBE CTOPOH ONKMCAHHOIO
YETBIPEXYTOJIbHUKA; O CBOMCTBE YIVIOB BIIMCAHHOIO YETBIPEX
YIOJIbHUKA; pellaTh 3aJauyd Ha BBIYHCIICHUE, JOKa3aTeIbCTBO U
[IOCTPOCHUE, CBSI3aHHBIE C OKPYXKHOCTBbIO, BIHMCAaHHBIMU U
ONMCAaHHBIMU  TPEYTrOJbHUKAMHU U YETBIPEXYIOJIbHUKAMMU;

10 HCCIIE0BATh CBOMCTBa  KOH(UIypaluid, CBSI3aHHBIX c
U 6NUCAHHDbLE ) 2/Ibl
OKPYHOCTbIO, C TOMOLIBIO KOMITBIOTEPHBIX IPOIPAMM
4.2 Bnucaunas u onucamwnas 7
OKPYAHCHOCMb
IToBTOpenue. Pemenue 3agay CTposT N0rnYecKue UENn pacCyKIACHUN.
[IpenBocxumatoT pe3yiabTaT U YpPOBEHb YCBOEHHUs (Kakoi Oyner
5. 1. IloemopeHnue no meme 4 pe3ynbTat?).

« YemuvipéxyeonvHukuy.
2. Iloemopenue no meme

YMEIOT CIIYLIATh U CHBIIIATH APYT JPYyra.

BbIIBUTatOT 1 00OCHOBBIBAIOT TMIIOTE3bI, MPEAJIaraloT CrocoObl X




«Ilnowaowy.
3. Ilosmopenue no meme

«Ilooobue mpeyzonbHUK08.

Oxpyorcnocmo ».
4. Ilosmopenue no meme

«Ilooobue mpeyzonbHUK08.

MTPOBEPKH.

CraBat y4eOHYI0 3a71auy Ha OCHOBE COOTHECEHHUS TOTO, UYTO YXkKe
W3BECTHO U YCBOEHO, M TOTO, YTO €€ HEU3BECTHO.

Pa3BUBalOT yMEHUE WHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U
CTPOUTH MPOAYKTUBHOE B3aUMOJEHCTBUE CO CBEPCTHUKAMHU U
B3POCIIBIMU

OkpyarcHocmov ». CaMOCTOATENBHO  CO3AAI0T  AJITOPUTMBI  AEATEIBHOCTH  IpHU
pElIeHUH Mpo0JIeM TBOPUECKOTO U MOMCKOBOTO XapaKkrepa.
[loHMMaOT BO3MOXHOCTb  Pa3jiMYHbIX TOYEK 3PEHHs, HE
COBMAIAIOIINX C COOCTBEHHOM.
OcCo3HaHHO M TPOU3BOJIBHO CTPOSIT PEUEBBIC BBICKA3bIBAaHUS B
YCTHOM U TUCbMEHHOU opme.
CnuuaroT cnoco0 W pe3yibTaT CBOUX JCHCTBUM C 3aJaHHBIM
ATAJIOHOM, OOHAPYKUBAIOT OTKJIOHEHUS U OTJIMYMS OT TAJIOHA.
YMEIT ¢ TOMOUIBI0 BONPOCOB J00BIBaTH  HEJOCTAIOILYIO
WH(OpMAIHIO.
Brei6uparor HanOonee 3 eKTUBHbIE CIOCOObI pelIeHus 3a7aul B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHH.
BHOCAT KOpPpEKTHBBI U JOMOJHEHHS] B CIIOCOO CBOMX JEUCTBUN B
CIyyae paCXOXKJIEHMS JTaJOHA, PEAJIBHOrO0 JEUCTBHUS M €ro
MPOIYKTa.

Hroro 68 yacos




9 kJjacce

Pazten Tema PaGouass | XapakTepucTHKa OCHOBHBIX BH0B AeATeILHOCTH Y1eHHK
nporpamMmma (Ha ypoBHe y4eOHBIX JeiicTBHIl)
I'naBa IX. BekTopsl @opmyIUpOBaTh ONPEACICHUS U HWIUIIOCTPUPOBATH ITOHSTHUSA
1. Ilonamue eexmopa BEKTOpPA, €r0 JUIMHBI, KOJUIMHEAPHBIX W PAaBHBIX BEKTOPOB;
2. Cuooicenue u biuumanue MOTUBHMPOBATh BBEJICHUE TMOHATUNW W JEWCTBUM, CBA3AHHBIX C
1. 6eKMOpO6 8 BEKTOPAMH, COOTBETCTBYIOLIMMH IPUMEPAMH, OTHOCSUIUMHUCS K
3. Ymmnoowcenue sexmopa na (U3MYECKUM BEKTOPHBIM BEJIMYMHAM; HPUMEHSATH BEKTOPbI U
Yuco. NENCTBHS HAJ HUMHU NPU PELIEHUHA T'€OMETPUUYECKHX 3a1a4
4. Ilpumenenue 6ekmopos K
peuteHuio 3a0au
I'naBa X. Merox koopauHar OOBSICHATP W  WUIIOCTPUPOBATH MOHSATHS  IPSIMOYTOJBHOMN
1. Koopounamuvi eexmopa CUCTEMBl KOOpPAMHAT, KOOPJAWHAT TOYKHM M KOOPJIHHAT BEKTOPA;
2. 2. Ilpocmeriwiue 3a0auu 6 10 BBIBOJIUTh W HCIOJIb30BaTh NpPH pElIeHUH 3aaad  (HOpMYyJibl
KOOpOUHamax KOOpPAMHAT CEpEeNuHbl OTpe3Ka, JUIMHBI BEKTOpa, PACCTOSHHUS
3. Vpasnenus oxpyscnocmu MEXIY JBYMSI TOUKaMH, YPaBHEHUSI OKPY>KHOCTH U IPSIMOU
I'naBa XI. CooTHOIIEHUST MEAKTY DOopMyJIMpOBaTh W  WIUIKOCTPUPOBATH  ONPEACICHUS CHHYCA,
CTOPOHAMM H YIJIAMH KOCHHYCAa, TaHI€HCa U KoTaHreHca yrios ot 0 1o 180°; BBIBOIUTH
TpeyroibHuKka. CkajsipHoe OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKAECTBO M (OPMYJIBI
Npou3Be/icHHE BEKTOPOB npuBeAeHUs; GOPMYyIUPOBATh U JTOKA3bIBaTh TEOPEMbBI CUHYCOB U
1. Cunyc, xocunyc, manzemuc, KOCHUHYCOB, TPUMEHATh WX NPU PEUNIEHUH TPEYrOJbHUKOB;
3 KOMAaH2eHc yana 1 OOBSACHATH, KaK MCMOJIB3YIOTCSI TPUTOHOMETpUYECKHE (POpPMYIIbI B
) 2. Coommuowienus medxcoy W3MEPUTEIBHBIX paboTax Ha MECTHOCTH; (OPMYIUPOBATH
CMOPOHAMU U Y2NamMu ONpENENICHUs]  yIJla  MEXKJIY BEKTOpaMM U CKaJSIPHOIO
mpey201bHUKA MPOU3BEACHUSI BEKTOPOB; BBIBOJUTH (OPMYITYy CKaJSIPHOTO
3. Ckanspunoe npousgeoenue MPOU3BEACHUS Yepe3 KOOPJIMHATHI BEKTOPOB; (POpMyNIHpOBaThH U
6eKMOpO6 00OCHOBBIBaTb  yTBEP)KIEHUE O  CBOMCTBAX  CKaJsIpHOTO

4. Pewenue 3a0au

IMPON3BCACHUA, UCITOJIB30BATh CKAJAPHOC MPOU3BCACHNC BCKTOPOB




MPU pELICHUU 3a]1a4

I'naBa XII. /liuHa OKpYKHOCTH H
IUIOIIAb Kpyra

@opMyIMpOBaTh OMNPEACIICHUE MPABUIBHOIO MHOI'OYTIOJIBHUKA;
bopMynupoBaTh W JOKa3blBaTh TEOPEMbl 00 OKPYKHOCTSX,
OMMCAHHOM OKOJIO MPAaBUIBHOIO MHOTOYTOJBbHHUKA M BIMCAaHHOMU B
HEro; BBIBOJAMTb W HCIOJIb30BaTh (OPMYNbl JJI BBIYMCIICHHS
JI0IAIM TPAaBUIIBHOIO MHOT'OYTOJIBHUKA, €r0 CTOPOHBI U paauyca

4, 1. IlpasunvHvie MHO20Y20IbHUKU 12 BIIMCAHHOW OKPYXXHOCTH; pellaTb 3aJayd Ha MOCTPOCHUE
2. J{nuna okpysrcHocmu u MPaBUIBHBIX MHOTOYTOJIBHUKOB; OOBSCHATh TOHATHS JJIMHBI
naowaos Kpyaa OKPYXHOCTHM M IUIOIIAAM Kpyra; BbIBOAUTh (HOPMYJbI IS
3. Pewenue 3a0au BBIYHUCIICHUS JIJIMHBI OKPY>KHOCTU U JUIMHBI AYTH, IJIOMIAAH Kpyra
W IUIOIIAJM KPYrOBOTO CEKTOpa; MPUMEHSTh 3TU (GOPMYJbl IpH
penieHny 3aaa4
OOBSCHATh, YTO TaKOE€ OTOOpaKEHHE IJIOCKOCTH Ha ceds U B
I'nasa XIIL [smkenme KAKOM  ClIyya€ OHO Ha3bIBa€TCA JABWKEHHEM  IUIOCKOCTH;
OOBSACHATh, YTO TAaKOE OCeBasi CUMMETpHUS, LEHTpaJbHas
5, 1 Tonsmue O8usceniis 8 CUMMETpPHUSI, NapajIesIbHbI MEPeHOC U MOBOPOT; 0OOCHOBBIBATH,
2 Ia . c YTO ATU OTOOPAKEHUS IJIOCKOCTH Ha ceOs SIBISIIOTCS JBUKEHUSMU;
paJlNIeNIbHbIU NePEeHoC U
nosopom OOBSACHATH, KAKOBa CBA3b MEXKIY ABIKCHUAMHA 1 HATIOKEHAAMMY;
WUTIOCTPUPOBATh OCHOBHBIE BHJIbI JBHKEHUH, B TOM YHCIE C
MOMOILbIO KOMIIBIOTEPHBIX TPOTpamMM
I'naBa XIV. HayanbHble cBeleHUSA OOBsICHATh, YTO TaKO€ MHOTOTPaHHUK, €ro rpaHu, péopa,
u3 BEpIIMHBI, JUAroHadd, KakKod MHOTOIPAaHHMK  Ha3bIBAETCS
6. Crepeomerpun 8 BBIITYKJIBIM, 4YTO TakKO€ #-yrojibHas Npu3Ma, €€ OCHOBaHWI,

1. Mnozcoepannuxu

OOKOBbIE TpaHW M OOKOBbIE pEOpa, Kakas IMpPU3Ma Ha3bIBAETCS
NpsIMOM M Kakasi HAaKJIIOHHOM, YTO Takoe€ BBICOTA MPU3MBI, Kakas




2. Tena u nosepxnocmu spawjerus

MpU3Ma Ha3bIBA€TCs NMapaJljIeJIeNUIEIOM U KaKOH napajienenunen
Ha3bIBAECTCA MPSAMOYTOJIbHBIM; (POPMYJIHpPOBaTH U OOOCHOBBIBATH
YTBEP>KJIEHUS O CBOWCTBE JMAaroHajed mapajulesienunesa 1 o
KBaJpaTe  JUAroHajlyd  MPSMOYTOJAbHOTO  MNapajliesenunena;
OOBSACHATh, 4YTO Takoe OOBEM MHOTOIpaHHMKA; BBIBOJUTH (C
MOMOIIIBIO npuniuna  KaBanabepn) dbopmyny  oOBEMa
MPsIMOYT'OJILHOTO napajujiesenumnena; OOBSCHATD, KaKoi
MHOTOIPaHHUK Ha3bIBa€TCsl MUPAMUIOW, YTO TAaKOE€ OCHOBAHUE,
BepIIMHA, OOKOBBIE TpaHU, OOKOBbIE PEOpPa M BHICOTA MUPAMUBI,
Kakasi nupamua Ha3bIBaeTCs MPaBWIBHOM, 4TO Takoe amnodema
MpaBUIBHOW MUPAMU/IbI, IPUBOAUTH (HOPMYITY 00BEMA MUPAMUIBI;
OOBSACHATh, KAKOE TEJI0 HAa3bIBACTCS LMJIMHAPOM, YTO TAKOE €ro
OCb, BBICOTA, OCHOBAaHMS, paauyc, OOKOBas MOBEPXHOCTH,
oOpasyroniue, pa3BEPTKAa OOKOBOM  MOBEPXHOCTH, KAKUMHU
dbopmynamMu  BBIpaXarOTCI 00BEM W IUIOMAJb  OOKOBOM
MOBEPXHOCTH UMUIUHAPA; OOBACHATb, KAaKOE TEJIO Ha3bIBACTCS
KOHYCOM, YTO TaKO€ €ro Och, BBICOTa, OCHOBaHHE, OOKOBas
MOBEPXHOCTh, OOpa3yroiue, pa3BEpTka OOKOBOW MOBEPXHOCTH,
KakuMU (QopMyslaMH BbIpaKkaroTcsi 00bEM KOHyca M IUIOUIA/b
OOKOBOM  NOBEPXHOCTH;  OOBACHSTH, Kakas  MOBEPXHOCTb
Ha3bIBaeTCs c(epoil) U Kakoe TeJO0 Ha3bIBAETCS IIAPOM, YTO TAKOE
paauyc u auameTrp cdepsl (mapa), Kakumu Gopmyiamu
BhIpakaloTcsi 00bEM Imapa W Iwiomanb cdepsl; U300pakath U
pacno3HaBaTh Ha PUCYHKAX MPU3MY, Napajlieienunea, TupaMmuaiy,
HMIUMHAP, KOHYC, 1ap




CTposIT TOruYecKHe LMK pacCy>KICHUM.

[IpenBocxumiatoT pe3yabTaT U ypOBEHb YCBOEHHMs (Kakoil Oyner
pe3ynbTat?).

YMEIOT CIIYLIATh U CIBIIIATH APYT JPYyra.

BbiaBUratoT 1 000CHOBBIBAIOT TUIIOTE3bI, MPEJIAratoT CIIOCOOBI X
MPOBEPKH.

7. 00 akcuoMax IIAHUMETPUH
CraBsaT y4eOHYIO 3a7adyy Ha OCHOBE COOTHECEHHS TOrO, YTO YXKe
W3BECTHO U YCBOEHO, M TOT'0, YTO €I11€ HEU3BECTHO.
Pa3BUBalOT yMEHHE WHTErpPUPOBATHCA B TPYIIY CBEPCTHUKOB M
CTPOUTh MPOJYKTUBHOE B3aUMOJEHCTBUE CO CBEPCTHUKAMHU H
B3pOCIIBIMU
IHoBTOpenue. Pemenne 3axau CaMOCTOSITENIBHO ~ CO3/Ial0T ~ QJITOPUTMbl  JIEATEIBHOCTH  IPH
1. Buowvl mpey2onbHuKoa. peleHny Ipo0JIeM TBOPUECKOTO U IOUCKOBOIO XapaKTepa.
3ameuamenvHvle TUHUU U [lonnmaroT BO3MOXHOCTH pa3IWYHBIX TOYEK 3pEHUs, He
MOYKU MPeEY20TbHUKA COBIAJAIOUINX C COOCTBEHHOM.
2. Tpuconomempuueckue OCO3HaHHO M MPOU3BOJBHO CTPOSAT PEUYEBBIC BBHICKA3bIBAHUS B
s, GyHKYyuu ocmpozo yaia YCTHOW 1 MUCbMEHHOM (hopme.

NPAMOY20TbHO20
mpey201bHUKA.
3. Buowl uemvipexy201bHUKOS.
Ceoticmea u npusHaxu.
4. Koopounammuuwiii u 6eKmopHulii
Memoobl peuerust 3a0ay

CnuuaroT cmnocod W pe3yiabTaT CBOUX JICHCTBUNM C 3aJlaHHBIM
ATAJIOHOM, OOHAPYKUBAIOT OTKJIOHEHUS U OTJIMYMS OT TAJOHA.
YMEIT C TOMOILIBIO BOMPOCOB J00BIBaTh  HEJOCTAIOMIYIO
WH(OpMAaIHIO.

HUToro

68 yacoB




